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PREF AC E. 



This work is designed to facilitate the finding of Azimuth at sea by means of the 
Hour Angle, in all Latitudes up to 80°, and Declinations up to 30°. 

The Latitudes are given for every degree up to 60°, and thence for every 2° up 
to 80°. The Declinations are given to every second degree from 60° to 120° of polar 
distance. The Hour Angles are given to the nearest minute of time; and the 
Azimuths to every 5° from the Meridian up to 60°, and at every 3° from 60° to the 
Prime Vertical. 

These limits include all that is really useful ; and the intervals have been chosen 
so as to have tabular differences conveniently small for interpolating fractional terms. 
Near the Meridian the intervals are wide, because in such cases the Azimuth varies 
quickly and nearly proportionally with the time : near the Prime Vertical the intervals 
are closer, because such cases are more commonly wanted, and the Hour Angles, 
particularly in the lower Latitudes, differ unequally: yet, even in such cases, the 
error from neglecting second differences will be insensible at sea. 

By giving Azimuth as an argument and Hour Angle in the body of the table, 
the arrangement becomes compact and symmetrical throughout, as well as conven- 
ient for use, and each Latitude is complete at one opening. 

The Hour Angles have all been computed to hundredths of a minute, in order that 
by the differences I might guard against error, and that I might have the means of 
giving the minutes true to the nearest unit. Having been computed, they might have 
been given to tenths of a minute, but that, for practical purposes, I prefer them as 
•they are : for at 30° from the Zenith (within which Azimuths will scarcely ever be 
observed), an error of / m on the Hour Angle can never cause an error of more than 
half a degree on the Azimuth ; and within 30° of the Horizon and of the Prime 
Vertical, an error of / m on H.A. will seldom give an error of more than a quarter of 
a degree : and every sailor knows that an error of less than a degree is a quantity 
practically insensible in the steering of a ship. 



PREFACE. 



Le but de cet ouvrage est de faciliter la determination de l'Azimut, au moyen de 
1' Angle Horaire, pour les Latitudes entre 0° et 80°, et les Declinaisons de 0° jusqu'a 30*> 

Les Latitudes sont donnees pour chaque degre jusqu'a 60° et puis de deux en 
deux degres jusqu'a 80°. Les Declinaisons ne sont donnees que de deux en deux 
degres de 60° a 120° de distance polaire. On a les Angles Horaires, justes a une 
minute pres; et les Azimuts, de cinq en cinq degres, depuis le Meridien jusqu'a 60°, et 
de trois en trois degres, de 60° au Premier Vertical. 

Ces limites comprennent tout ce qui est vraiment necessaire et les intervalles, ont 
ete choisis de maniere a produire des differences assez petites pour rendre l'interpola- 
tion facile. Pres du Meridien les intervalles sont grands, parceque la, l'Azimut varie 
rapidement et a peu pres dans la mSme proportion que le temps. Pres du Premier 
Vertical, les intervalles sont moindres, parceque ces cas sont plus usit^s, et que lee 
Angles Horaires, surtout dans les basses Latitudes, varient inegalement. Cependant 
on verra, que m&ne dans ces cas, l'erreur qui peut resulter en n^gligeant les differences 
du second ordre, ne sera d'aucune importance en mer. 

On a donne* l'Azimut, comme argument, et 1' Angle Horaire dans les colonnes afin 
de rendre l'arrangement compacte et symm&rique. On facilite aussi l'emploi de ces 
tables en pr&entant chaque Latitude complete en une seule ouverture de page. 

Le calcul des Angles Horaires a &e pousse jusqu'aux centiemes de minute, pour 
obtenir les valeurs a la plus juste minute, au moyen des differences. On aurait pu les 
imprimer en donnant une dixieme de minute ; mais pour certaines raisons il a paru 
plus convenable de ne donner que les minutes. Car a tine distance de 30° du Zenit, 
(et Ton prend rarement une observation d'Azimut a cet hauteur), la difference d'une 
minute sur l'Angle Horaire ne peut guere produire une erreur qui excede 30' dans 
l'Azimut. Si l'observation est prise dans les limites de 30° de 1' Horizon on du 
Premier Vertical, la difference d'une minute de temps ne produira qu'une erreur de 
\5? dans l'Azimut et Ton sait, qu'en gouvernant un vaisseau, Terreur d'un degre ne se 
fait pas sentir. 
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Explanation. 



There is a distinct table for each. Latitude ; in each of which the Declinations 
like and unlike are ranged in order from 60° to 120° of polar distance ; with the 
Azimuths from Meridian transit on the left to the Prime Vertical on the right 

The following examples have no need of explanation. 

In Lat. 50% Dec + 12* (like) for H.A. 4-48 the Azim. Z at top is 84° ; and 

In Lat 50% Dec. — 12° (unlike) for H.A. 4-50 the table gives Z = 69° : 
for a change of 3° on Z the change on H.A, is /S™ . \ for 2 m (4-50 — 4*48) the 

h. m. 

change on Z will be 0°*4 ; and for H.A. 4*48 the corrected value of Z will be 
69° - 0°-4 = 68°-6. 

The Azimuths are reckoned from the pole towards which the object passes the 
Meridian. When the Declination of the same name exceeds the Latitude, the 
Azimuth is reckoned from the elevated pole, and the Hour Angles diminish from the 
top. When the Latitude is greater than the Declination (or rather when the polar 
distance exceeds the co-latitude), the Azimuths are reckoned from the depressed pole, 
and the Hour Angles increase throughout from the top. 

In the upper part of each table, Latitude and Declination being like (or of the 
same name), all the Hour Angles belong to an object above the Horizon ; but as the 
Azimuths are reckoned up to, and not beyond, the Prime Vertical, the part of the 
course from Prime Vertical to the Horizon, being beyond the limit, is not to be 
found in that part of the table : and in like manner, when Latitude and Declination 
are unlike (or of opposite names), the Azimuth being reckoned up to the Prime 
Vertical, several terms must occur which properly belong to the object below the 
Horizon before it reaches the limit. Nevertheless, these terms are not useless. As 
the terms Latitude, Declination, Hour Angle, and Azimuth, do not immediately show 
whether an object is above or below the Horizon, this information is supplied 
by the black line in the several columns : the terms below that line belong to the 
object when below the true Horizon ; also, as presently will be seen, to the object on 
the polar side of the Prime Vertical. 

It will readily be understood that when an object is below the Horizon of the 
Zenith, it is above the Horizon of the Nadir ; and that, whether above or below the 
Horizon, the Azimuth is the same in quantity at Zenith and Nadir, reckoning from the 
same pole ; and if reckoned from similar poles (that is, in each case from the elevated 
or from the depressed poles), these Azimuths will be supplements to each other. 
Moreover, when the Latitude and Declination are unlike, or of different names in 
the hemisphere of the Zenith, they will be like or of the same name in the hemisphere 
of the Nadir. Also, the Hour Angle reckoned from the Meridian of the Nadir is 
the supplement to /2 h of that reckoned from the Meridian of the Zenith. Hence 
the supplements of the terms below the black line are the proper Hour Angles 
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Explication. 

II y a, pour cbaque Latitude, une table particuliere dans laquelle les De'clinaisons 
du meme nom et du nom oppose^ sont ran gees par ordre, depuis 60° jusqu'a 120° de 
distance polaire. Les Azimuts se pre'sentent comme argument superieur a partir du 
passage au Meridien, a gauche, jusqu'au Premier Vertical, a droite. 

Les exemples suivants ne demandent aucune explication. 

En Latitude 50° et Declinaison + 12° (de meme denomination) l'Angle Horaire 

h. m. 

4-48 donne un Azimut Z en chef de 84°. En Latitude 50° et Declinaison — 12° 

h. DL 

(de noms opposes) l'Angle Horaire 4-50 donne 1'Azimut 69° : maintenant une 
difference de 3° dans 1'Azimut repond a un changement de ISP dans l'Angle Horaire 

h. m. h. dl 

done pours™ (e'est-a-dire pour 4-50 — 4*48) on aura 0°«4 pour la correction sur Z ce 

h. DL 

qui donne 69° — 0°'4 = 68°'6 pour 1'Azimut qui correspond a l'Angle Horaire 4*48. 

Les Azimuts se comptent a partir du pole vers lequel l'astre passe le Me'ridien. 
Quand la Declinaison est du meme nom et plus forte que la Latitude, 1'Azimut se 
compte du p&le eleve' et les Angles Horaires diminuent de haut en bas. Quand la 
Latitude est plus grande que la Declinaison (ou plutot, quand la distance polaire est 
plus grande que la co-latitude), les Azimuts se comptent du p61e deprime' et les Angles 
Horaires s'augmentent de haut en bas. 

Dans la partie superieure de chaque table ou les Latitudes et la Declinaison sont 
du meme nom, tous les Angles Horaires appartiennent a un astre au dessus de 
1' Horizon ; mais comme les Azimuts ne sont donne's que jusqu'au Premier Vertical et 
non au dela, on n'y trouve pas ceux qui correspondent au trajet de l'astre du Premier 
Vertical a l'Horizon. De meme, quand la Latitude et la Declinaison sont de noms 
opposes, il y aura plusieurs valeurs appartenant au trajet de l'astre au dessous de 
THorizon jusqu*au Premier Vertical. Pourtant ces termes ne sont pas inutiles. Car 
les termes Latitude, Declinaison, Angle Horaire et Azimut, ne font pas savoir, sans 
calcul, si un astre est au dessus ou au dessous de l'Horizon; mais ce renseignement est 
fourni par la ligne noire dans les coLonnes. Les valeurs sous ces lignes appartiennent 
au trajet au dessous de l'Horizon et aussi, ainsi que Ton verra bient&t, au trajet d'un 
astre vers le c6te polaire du Premier Vertical. 

On peut facilement comprendre que lorsque un objet est au dessous de l'Horizon du 
Zenit, il est au dessus de l'Horizon du Nadir, et qu'en comptant du mSme pole, 
1'Azimut ne varie pas, quant au nombre de degres, que l'objet soit au dessus ou au 
dessous de l'Horizon. Et en outre si Ton compte des p&les semblables e'est-a-dire du 
pole eleve' ou du pole deprime' les Azimuts seront les supplements les uns des autres. 
Encore, si la Latitude et la Declinaison ne sont pas de la meme denomination dans 
rhemisphere du Zenit, elles le seront dans celle du Nadir. L'Angle Horaire, compte'e 
du Meridien du Nadir, est le supplement a /2 ba de celle que se compte du Meridien du 
Z^nit. Done les supplements des termes, au dessous des lignes noires dans les tables, 
sont les Angles Horaires propres au trajet d'un astre entre le Premier Vertical et 
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for the object in its course between the Prime Vertical and the Horizon, and 
therefore the apparent times A.M. for Azimuths on the polar side of the Prime 
Vertical. 

By reverting these supplements on the column of Azimuth 90 (identical in both), 
it will be evident that the terms thus transformed and transposed are simply continua- 
tions of the series on the otjier side of the Prime Vertical ; or, what is the same thing, 
when Latitude and Declination are of the same name the terms below the black line 
give the apparent times A.M. for Azimuths towards the elevated pole. . 

Use. 

Having the Latitude, Declination, and Hour Angle, the following is the general 
rule for finding Azimuth by the table. 

1. With a Latitude and Declination near to those given, take out a near value of 
the given H. A., together with the corresponding tabular Azimuth Z. 

2. At that part of the table take the cliffs, for the tabular intervals in Lat and 
Dec, and find the prop, parts for the differences between the actual and the tabular 
values ; apply the prop, parts to the given H. A. in the contrary way to that indicated 
in the table. 

3. The given H.A. thus adjusted being found in the line of the assumed Declina- 
tion, gives at top the true Azimuth. 

Tab. diff. H.A. : tab. diff. Z. : : diff. of corrected and tabular H.A. : 
corr n on assumed Azimuth. 

The tab. diff in Lat. is got by taking the difference of the corresponding terms 
in the adjacent tables (for /° up to 60° and for 2° beyond 60°). These differences 
diminish as the Latitude increases, and being never large, the prop, part may generally 
be taken at sight ; and in most cases may be neglected altogether. 

The difference between the adjacent terms in a column gives the diff. in H.A. 
for 2° of Dec, and for these also the prop, part may be taken at sight. 

h. m. 

Ex. 1. In Lat. 47° at H.A. 4-00, find Azimuth for ± /5°, or 15° like and unlike. 
Dec. 15° is to be taken as the mean of /4° and /6°. 



Lat. 


Dec. 


Hour Angle. 

h. m. h. m. 


47° 


/4°+ /6° 
2 


Xob = 3 ' 56 + 4 *° 4 to which Z = 78° Azimuth. 
2 


47° 


/4°+/6° 
2 


h. m. h. m. 

3.47 = ^— - — -— - to which Z = 55° „ 

h. m. h. m. 

k»_ 4.Q9+4-I5 t0 which z _ fi0 . „ 



Diff. • • • 0'25 5° 

Correction. 

BL m. id, h. m. h. m. 

25 : 5* :: 13 (=400-3-47) : 2°-6 + 55°=57°-6 Azimuth; 
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IHorizon et par consequent sont les heures vraies matin pour les Azimuts du c6te* 

polaire du Premier Vertical. 

Si en continuation de la colonne 90° qui est commune au deux cas, on ecnvait les 
supplements, en sens inverse, on obtiendrait une table pareille a l'exemple donne* pour 
la Latitude 48°, et on verrait que les termes, changes et transposes de cette mamere, 
^~,.w 1, ^Hnnation de k sene ant frieure au Premier Vertical, ou^autres 



EXAMPLE FOR LATITUDE 48°. 
Azimuth and Hour Angle Supplemental to terms below Black Line. 
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Azimuth continued beyond Prime Vertical. Latitude 48°. 




90° 


93° 


96° 


99' 


I0T 


105° 


108° 


111° 


114° 


1 17° 


120° 


125° 


130° 


135" 


o 


h. m. 


h. m. 


h. m. 


a. m. 


h. m. 


h. m. 


a. m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. in. 


h. izu 


30 

28 


3-55 


4-// 


4-28 


4-46 


5-04 


523 


5-41 


5-59 


6-18 


6-36 


6-54 


7-24 


7-53 


8-2/ 


4-06 


4-22 


4-39 


4-56 


5/4 


5 33 


5-50 


609 


6-27 


6-45 


7-03 


7-32 


8-00 




26 


4/6 


4-32 


4-49 


5-06 


5-24 


5-42 


6-00 


6-17 


6-35 


6-53 


7-10 


739 


8-06 




24 


4-25 


4-42 


4-59 


516 


533 


551 


608 


6-26 


6-43 


7-01 


7-18 


7-45 




22 


4-35 


4-5/ 


5-08 


525 


5-42 


6-00 


6-17 


6-34 


6-51 


708 


7-25 




20 


4-43 


5-00 


5-16 


5-33 


5-50 


6-08 


6-25 


6-42 


6-58 


7-15 


7-31 


18 


4-52 


508 


5-25 


5-42 


5-59 


6-16 


6-32 


6-49 


7-06 


7-22 




16 


5-00 


5-16 


5-33 


5-50 


6-06 


6-24. 


6-40 


6-56 


7-13 




14 


5-08 


5 24 


5 41 


557 


6-14 


6-31 


6-47 


7-03 




12 


5-16 


5-32 


5-49 


605 


6-21 


6-38 


6-54 


■■ 


10 


5-24. 


5-40 


5-56 


6' 12 


6-29 






8 


5-31 


5-47 


603 


6'20 






6 

4 
2 


5-38 
5-46 
5-53 


5-54 
6-02 


611 


Hoar Angles P.M. supplements to 
those A.M. below the black lines. 





6-00 
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47° - 



m. 
2* 



J4~+f6" 



Dift 



m. 



3-47 = 



J'44TJ'3U 



pour lequel Z = 55" »» 



£ ^ = 409 + 4-/5 pour lequel Z = 60^ „ 
5° 



• • • 



0-25 



Correction. 



m. 



M (-4*0-3.47) : 2-.6 + 5r=57-.«Azimut; 
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PREFACE. 



for the object in its course between the Prime Vertical and the Horizon, and 
therefore the apparent times a.m. for Azimuths on the polar side of the Prime 
Vertical. 

By reverting these supplements on the column of Azimuth 90 (identical in both), 
it will be evident that the terms thus transformed a nd transposed are simply continua- 



L'AZIMUT ET LES ANGLES HOR AIRES SUPPLE^IENTAIRES AUX TERMES AU DESSOUS 

DES LIGNES NOIRES. 



L/Azimut continut au dela du Premier Cercle Vertical. Latitude 48°. 




90° 


93° 


96° 


99° 


102° 


105° 


108° 


111° 


II 4° 


117° 


120° 


125° 


130° 


135° 


e 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


30 

28 


3-55 


4// 


4-28 


4-46 


504 


5-23 


5-4/ 


5-59 


6*18 


6*36 


6*54 


7-24 


7 53 


8*21 


4-06 


4*22 


4-39 


4-56 


5-14 


5-33 


5*50 


6*09 


627 


6*45 


7*03 


7*32 


8*00 




26 


4-16 


4-32 


4-49 


5-06 


5-24 


5-42 


6*00 


6*17 


6*35 


6*53 


7*10 


7*39 


8*06 




24 


4-25 


4-42 


4-59 


5*16 


5*33 


5 51 


6*08 


6*26 


6*43 


7*01 


7*18 


7*45 




22 

20 


4-35 


4-5/ 


5-08 


5-25 


5*42 


6-00 


6*17 


6*34 


6*51 


7*08 


7*25 


m 


4-43 


5-00 


5*16 


5*33 


5-50 


6*08 


6-25 


6*42 


6*58 


7*15 


7*31 


18 


4-52 


5-08 


5-25 


5*2 


5-59 


6*16 


6-32 


6*49 


7*06 


7*22 






16 


5-00 


516 


5-33 


5-50 


6*06 


6 24 


6*40 


6*56 


7*13 




\4 


5-08 


5-24 


5-4/ 


5 57 


6*/4 


6-31 


6*47 


7*03 




12 


516 


5-32 


5-49 


6-05 


6-21 


6-38 


6-54 




10 


5-24 


5-40 


556 


612 


6-29 






8 
6 


53 1 
5 -38 


5-47 
5-54 


6-03 
6*11 


6-20 


. 


Angles Horaires, soir, 8u|>J>Mments des 


4 


5-46 


Angles Horaires, matin, an dessous 


2 


5*59 


des lignes noires. 





6-00 





























DhX 



25 



m. 



j*#/ — 



bvr wuivii ia ss $y 



ID. 



M 



h. m. h. m. 

*/£- £^i±±Zf to which Z = go- „ 
025 c° 






Correction. 

n. in. h. m. 

13 (=4.00-3-47) : 2°*6 + 55°=5r*6 Azimuth ; 
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1' Horizon et par consequent sont les heures vraies matin pour les Azimuts du c&te* 

polaire du Premier Vertical. 

Si, en continuation de la colonne 90° qui est commune au deux cas, on Icrivait les 

supplements, en sens inverse, on obtiendrait une table pareille a Fexemple donne* pour 

la Latitude 48°, et on verrait que les termes, changes et transposes de cette maniere, 

formeraient la continuation de la serie ant^rieure au Premier Vertical ou, en autres 

mots, quand la Latitude et la Declinaison sont du meme nom, les termes, au dessous 

des lignes noires, donnent les heures vraies matin pour les Azimuts, comptes a partir du 

p61e eieve\ 

L'emploi des Tables. 

Quand la Latitude, la Declinaison, et 1* Angle Horaire sont donnes, voici la regie 
g&e'rale pour chercher 1* Azimut au moyen de ces tables. 

Entrez dans la table avec une Latitude et une Declinaison approchees, et notez 
la valeur approximative de 1' Angle Horaire ainsi que 1* Azimut, en chef. Notez aussi 
pour cette m6me partie de la table les differences pour les intervalles successifs de 
Latitude et de Declinaison et puis calculez les valeurs proportionnelles pour les differ- 
ences entre les valeurs donn&s et celles de la table. Les corrections, ainsi trouvees, 
doivent s'appliquer a 1' Angle Horaire en sens contraire a celui qui est indique dans la 
table. Puis, en ligne de la Declinaison approch<£e, 1' Angle Horaire ajuste, donnera 
1' Azimut demande en haut. 

On peut enoncer la regie ainsi : — 
La diff. tab. de l'A.H. : la diff. tab. de Z. : : la diff. des A.H. tab. et corr. : 
la correction sur 1' Azimut suppose. 

Pour les Latitudes on trouve la variation tabulaire en prenant la difference de 
deux termes correspondants dans deux tables consecutives. Ces differences sont pour 
/° de 0° a 60° de Latitude et pour 2° de 60° a 80° Elles diminuent a mesure que la 
Latitude s'augmente et ne sont jamais si grandes que les parties proportionnelles en 
puissent s'estimer a vue. Ordinairement on peut les negliger. 

La difference entre les termes successifs, dans une colonne, donne la variation dans 
1* Angle Horaire pour 2° de Declinaison ; on peut aussi en estimer la partie propor- 
tionnelle a vue. 

Ex. i. On demande 1' Azimut pour 1' Angle Horaire 4-00, en Latitude 47° la 

Declinaison etant de ± 15° c est-a-dire du m£me nom et puis du nom oppose. La 

Declinaison 15° est moyenne entre /4° et /6°. 

Angle Horaire. 
Lat. Ded. h. m. h. m. 

47* + !£±!£ J.5 = ?•*«+*«« vaat lequel z _ 7g . Azimut 

47" - !£±!£. IT? = $**+>•» pour lequel Z = SS> „ 

h. xn. h. m. 

h. m. A'09 + A-IS , , „ 

4 . /2 = + W T+ I* p()ur lequel z _ 6() o ^ 

Diff. . . . 025 5° 

Correction. 

n. m. m. h. m. h. m. 

2S : 5° :: 13 (=4-00—3-47) : 2°-6 + 55°=57°-6 Azimut; 
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__ h. m. h. m. h. m. 

or more readily: The given H.A. 4-00 being nearly the mean of 3-44 and 4/5, or 

h. m. h. m. 

of 3 '50 and 4*09, the required Azimuth must be very near 57i°, the mean of 55° and 
60°. 
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Ex. 2. In Lat. 48° Dec. + 18°, find for H.A. 6-24. 

The H.A. here given exceeds that in col. 90°, the object must therefore be on the 
polar side of the P. V. ; by the supplemental table given above it is easy to see that 

for H.A. 6*24 the value of Z is 106?°, reckoning as usual equatorially, that is, from 
the depressed pole. In such a case, however, instead of having recourse to a subsi- 
diary table, we may use the principal table as it stands, by taking at once the given 
H.A. in app. time. A.M., and with this find the tabular Z in the usual way; reckon- 

h. m. h. h. m. 

ing now from the elevated pole thus to 5 '36 (=/2— 6-24) below the black line, we 
have Z= 73\ (polar). In this way, the use of the terms below the black line becomes 
similar to and as easy as the rest of the tables. Taking them as they stand the terms 
below the black line give apparent time a.m., the Declinations below the line being 
now of the same name as the Latitude. 

A person well versed in the use of tables, remembering to allow on the given 
Hour Angle for the fractional parts of Latitude and Declination in the contrary way to 
that indicated by their position, will have little difficulty in reading out the Azimuth, 
by inspection, to probably within a degree of the truth, or nearer than is required for 
finding the error of the Steering Compass. Those who are less familiar with the use 
of tables will do well to follow the regular process as above given. As the Azimuth 
found in this way will generally be fractional, it will often be more convenient to 
take an Azimuth to an even degree, and find the corresponding Hour Angle by 
correcting a near tabular value for the differences between the given and tabular 
Latitude, Decimation, and Azimuth, and then to take the observation at the proper 
Hour Angle as given by a watch adjusted to apparent time. 



Ex. 3. Find the proper H. A. for Z 88° in Lai 52i°, Dec + 20$°. 
In Lat. 52°, Dec. + 20° for Z = 87° the tabular H.A. is 4-39 

m. 

For tab. diff. + 2° in Lat tab. diff. in H.A. is + 5 1 for J° corr* + 00-6 
„ +2° in Dec. „ — 8 I for J° „ — 02-0 

„ +3°inZ „ +/5:for/° „ + 05-0 



H.A. = 4-42-6 for Z= 88' 



By observing at intervals of 5 m before and after the time thus found, we may have the 
Azimuths 87° and 89°, and so in other cases. 
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ou plus brievement, 1' Angle Horaire donne etant a peu pres moyen entre 3-44 et 4-/ 5, 

h. m. h. m. 

ou entre 3-50 et 4*09, il s'ensuit que l'Azimut cherche doit Stre approximativement 
moyen entre 55° et 60° c'est-a-dire 574°. 

Ex. 2. En Latitude 48° on demande l'Azimut pour la Declinaison + 18° et 

h. m. 

1' Angle Horaire 6*24. 

Ici P Angle Horaire donne est plus grand que celui qui se trouve dans la colonne 
90° de sorte que Pastre doit etre au cote" polaire du Premier Vertical. On verra, par 

la petite table supplemental que nous avons deja donnee que pour l'A.H. 6-24 la 
valeur de Z sera de / 06 4° compte"s, comme a l'ordinaire, a partirdu p61e deprime\ 
Mais, en pareil cas, au lieu d'avoir recours a une table auxiliare on peut faire usage 
de la table principale, en employant le supplement de l'Angle Horaire donne" pour 

h. m. h. h. m. 

chercher Z, qui devra dors se compter du p61e, eleve. Done, -pour 5-36 (= 12— 6-24) 
prises au dessous de la ligne noire, nous aurons pour Z 734° (p61e superieur). Par 
cette methode l'emploi'des termes sous les lignes noires devient semblable a, et aussi 
facile que, l'emploi de 1'autre partie de la table. Tels qu'ils sont dans la table, ces 
termes au dessous des lignes noires donnent l'heure vraie, matin, quand les De'cli- 
naisons negatives sont censees 6tre du meme nom que la Latitude.* 

Une personne, habituee a faire usage de tables, n'eprouvera aucune difficulte en 
cherchant l'Azimut a vue, pourvu qu'elle se souvienne que les corrections pour les 
differences de Latitude ou de Declinaison doivent s'appliquer aux Angles Horaires 
en sens contraire a celui que leur position indique. On peut ainsi evaluer TAzimut, a 
un degre pres, ce que est assez exact pour obtenir la variation du compas en mer. 
Ceux, qui ne sont pas bien au fait de l'emploi des tables, feront bien de suivre la 
methode que nous avons deja indiquee. 

L'Azimut, cherchee de cette maniere sera ordinairement fractionnaire ; il sera 
souvent plus commode d'avoir un Azimut a degre" entier et de chercher l'Angle 
Horaire, qui lui correspond, en corrigeant une valeur tabulaire ,approche*e pour les 
differences de Latitude, de Declinaison et de l'Azimut donne a l'Azimut tabulaire. 
Puis, en faisant usage d'une montre regle*e a l'heure vraie, on peut prendre l'observa- 
tion a l'instant convenable. 

Ex. 3. On demande l'Angle Horaire qui correspond a l'Azimut Z = 88% en 
Latitude 52\ f la Declinaison etant de + 20%°. 

En Latitude 52°, Declinaison + 20°, pour Z = 87°, l'A.H. tab. est de 4*39 
Les corrections sont. 

+ 2° de Lat. (la variation de l'A.H. est de) + 5 : pour J° on a + 00-6 
+ 2°deDe'cl. „ „ — 8 I pour J° „ — 02*0 

+3° de Z „ „ + 15 I pour /° „ + 05-0 

Angle Horaire pour Z = 88° 4*42 • 6 

En prenant des observations cinq minutes avant et apres l'heure indique'e on 
aura les Azimuts 87° et 89°, et on peut agir de meme en tous cas pareils. 



ai PREFACE. 

Ex. 4. In Lat. 52 j°, Dec. + /7j°, find the proper H.A. for Z 80°, the time being 
about 6 h from noon. 

Here the object being on the polar side of the Prime Vertical, the H.A. supple- 
mental, i>., the app. time A.M., is to be found by means of the terms below the black 
line (Z 80° polar = Z 100° equatorial). 

h. m. h. m. 

For Lat. 52°, Dec. +18% Z 81° (polar), tab. H.A. is 6-12 or supplemental 5-48 

For tab. diff. 

Lat + 2° tab. diff. H.A. is — 3 I for + f° corr n — 0/-/ „ +0/./ 

Dec.-2° „ — 7 I for — j° „ — 026 „ + 02-6 

Z —3° „ — /6:for— 1° „ — , 05-3 „ +05-3 



H.A. from Lower Meridian 6-03 A. M., from Up. Mer. 5-57P.M. 



Elongation. 

In the early part of the table, when the Declination is like, and exceeds the 
Latitude, the object does not reach the P. V. The Azimuth goes on increasing from 
the Meridian till it reaches a certain value beyond which the spaces in the table are 
vacant. In such cases there are always two Hour Angles, one before and one after 
Elongation, which have the same Azimuth. The H.A. given in the table is that of 
the position corresponding to the nearest Meridian. The H.A. for the second posi- 
tion is the supplement of that given in the lower part of the table ; and this, when 
found in the part below the black line, corresponds to the position of the object 
between Elongation and the Horizon. 

Ex. In Lat. 16°, Dec. +20 (of the same name) for Azimuth 72° the tabular H.A. 

h. m. 

J -00 is that of the upper position. In the lower part of the table, below the black 

h. m. h. h. m. 

line, we find 6'22, which is the H.A. from the lower Meridian. Hence 12—6-22= 

S'38 is the H.A. for Azimuth 72° in the second position between the Elongation and 
the Horizon. 

When the H. A. in the lower part of the table is above the black line it is the 
H.A. of the object (polar) below the Horizon, reckoning from the lower Meridian. 

The time of Elongation is always nearer to the upper than to the lower 
position. 

h. m. 

In Lat. 16% Dec. 20°, the Elongation occurs at H.A. 2'32, as shown by the small 
table at the side. 

h. h. m. h. m. 

The mean of the time / and 5-22 is 3 19. In Lat. 16% when Elongation occurs 
at 3-20, the Azimuth is 71° -9, and the Dec. is not 20° , but 24°. 
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Ex. 4. En Latitude 52j° on demande 1'Angle Horaire qui repond a l'Azimut 
Z=80° et a la Declinaison + /7j°, vers six heures environ avant ou apres midi. 

Puisque l'astre sera du c6te" polaire du Premier Vertical, il faudra chercher 
1'Angle Horaire supplemental, c'est-a-dire, l'heure vraie du matin, au moyen des 
termes au dessous des lignes noires. Z 80° (p61e superieur) = Z /00° (p61e inferieur). 

h» m. h. m. 

En Lat. 52% Decl. + 18% Z= 81° (p&le sup.) l'A.H. tab. est de 6- 12 son supplem. 5-A8 
On a pour corrections. 

m. 

+ 2°de Lat. la var. de 1'A.H. est de — 3 I pour + f° — 01. 1 „ + Obi 
— 2°deDtfcl. „ „ — 7: pour — j° — 02 6 „ + 02-6 

— 3°deZ „ „ — 16: pour— /° — 05-3 „ + 05-3 

Angle Horaire a partir du Meridien inferieur 6' 03 matin et 5-57 
soir, a partir du MeYidien superieur. 

X l'^longation. 

Dans la premiere partie de la table, quand la Declinaison est du mime nom et 
plus forte que la Latitude, l'astre n'atteint pas au Premier Vertical. L'Azimut 
s'augmente, a partir du Meridien, jusqu'a une certaine valeur et au dela les colonnes 
de la table restent vides. 

En ces cas, il y'a toujours deux Angles Horaires, qui ont le meme Azimut, l'un 
avant et l'autre, apres l'filongation. L' Angle Horaire donne dans la table appartient a 
la position qui correspond au plus proclie Meridien. L' Angle Horaire, pour la seconde 
position, est le supplement de celui qui est donne dans la partie inferieure de la table 
et qui se trouve au dessous des lignes noires. Cet Angle re*pond a la position de l'astre 
entre 1' Elongation et 1' Horizon. 

Ex. 5. En Latitude 16% et pour la Declinaison + 20° (du m&ne nom), nous avons 

h. m. 

sous 1' Azimut 72% Y Angle Horaire 7*00 pour la position superieure; plus bas et au 

dessous de la ligne noire, on trouve 6-22 pour 1* Angle Horaire compte du Me*ridien 
inferieur. 

h. m. h. h. m. 

Done 5-38 (= 12 — 6-22) sera 1'Angle Horaire pour l'Azimut 72° dans la seconde 
position, sur le retour, apres avoir passe TElongation. 

Quand 1'Angle Horaire dans la partie inferieure de la table est au dessus de la 
ligne noire il devient 1'Angle Horaire de l'astre circompolaire au dessous de THori* 
zon, en comptant du Meridien inferieur. 

L'intervalle entre la position superieure et 1'lSlongation est toujours moindre que 
celui entre l'Elongation et la position inferieure. 

En Latitude 16% la Declinaison etant de 20°, l'£longation a lieu a 1'Angle Horaire 

h. m. h. m. 

2-32, voir la petite table a c6te. L'intervalle superieur est done t -32% et rinfeneur 

h. m. h. m. h. m. h» m. 

3-50. Mais si l'on prenait le moyen 3' 19, des Angles Horaires 1-00 et 5- 22, on 

, h. m. 

trouverait par la petite table a c6te* qu'en Latitude 16% I'Elongation aurait lieu a 3-20, 

que l'Azimut serait de 71° 9 f et que la Declinaison sersit de 24° au lieu de 20*. 
B 
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Amplitude. 

The other small table on the margin gives Amplitude and Ascensional Differ- 
ence Dasc (Diff. Asc.) for an object on the true Horizon. As it is not convenient,, 
when observing, to be limited to a single instant, it may be useful to show how, along 
with the larger table, it may be used for Amplitudes near to, yet not on, the Horizon. 

The proper Amplitude and the proper Dasc for the actual Latitude and Declina- 
tion are to be found as usual. The diff. of the terms at the black line gives the diff. in 
time for the tab. diff. in Azimuth. This gives the means of correcting the observed 
Amplitudes in proportion to the intervals between (6 h ± Dasc) and the app. times 
of observation. The apparent time may be given either by watch, or by a low Alti- 
tude, or by noting the sun's limb on the sea Horizon. 

When Latitude and Declination are of the same name, the correction is to be 
added to the tabular Amplitude when the sun is observed too low, as also when 
observed too high with Latitude and Declination of opposite names, and vice versd ; 
or, in terms more easily remembered : 

For like and below, or unlike and above, add the correction; and 
For like and above, or unlike and below, subtract it 



Altitude. 



Azimuth, Hour Angle, Latitude, and Declination are four quantities, any three 
©f which determine the fourth ; and the same is true of the four quantities, Hour 
Angle, Azimuth, Latitude, and Altitude. Hence, when by the former set we have 
found Azimuth, we may by the latter set find Altitude. The principle is true, but of 
limited applicability. By these tables it may be used for finding Altitudes up to 30°, 
but as the Altitude is given virtually by its cos (sin. zen. dist.), the method, though 
sometimes convenient, is not very precise. 

The practical rule is : Find, in the usual way, Z for Lat, Dec, and H.A. 
Turn Z into time, and H.A. into arc ; then transposing them, in col. of Azimuth = 
H.A. in arc the value of Z in time will give the Altitude in col. Dec, as in the 
examples following : — 



Lat Dec H.A. Z'. 



50° + 6 C 



h. m. 

4-48 = 72° 



Z. H'.A'. 

84° = 5-36 
50 — 20 5-24 = 8i 69 = 4-36 
50 - 28 5-48 = 87 69 = 4-36 
48j + 6% 4-10 = 62i 73 3 = 4-53 
50 - 22 5-16 = 64 67i = 4-30 



Lat. Z'. H'.A'. Dec'. = Altitude. 



50° 


72° 


h, m. 
536 


/9|° 


50 


81 


436 


/ / nearly. 


50 


87 


436 


I6\ 


484 
50 


62\ 
64 


4-53 
4-30 


> nearly. 
14 ) 



When the terms have integer values, the process is easy, and the result is tolerably 
exact When the terms are fractional, it is rather troublesome, and the result may be 
only a rough approximation. 
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Amplitude. 

II y a encore une petite table, a cote, qui donne l'Amplitude et la Difference 
d* Ascension pour un astre jur l'Horizon vrai. En observant, il est incommode d'etre 
restreint a un seul moment ; il peut done Stre utile de montrer comment cette petite 
table peut servir, avec l'aide de la grande, a corriger les observations prises pres de, 
mais non pas, sur l'Horizon. 

On cherche d'abord, comme a l'ordinaire, l'Amplitude et la Difference d' Ascen- 
sion qui correspondent a la Latitude et a la Declinaison donnees. La difference des 
termes pres de la ligne noire, en ligne de la Declinaison, donne la variation en temps 
pour la difference tabulaire en Azimut. On peut done corriger les Amplitudes 
observers en proportion des intervalles entre {&• ± diff. d' Asc) et les heures vraies des 
observations. On peut obtenir l'heure vraie, soit par la montre, soit par une petite 
hauteur, soit en observant le passage de Tastre a T Horizon, 

Quand la Latitude et la Declinaison sont du meme nom, et que l'astre a 6t6 trop 
has, la correction doit s'ajouter a 1' Amplitude tabulaire : et encore quand Tastre a ete 
trop haut et que la Latitude et la Declinaison sont de noms opposes, et vice versfi. 

De meme nom et dessous, \ 

I La correction a, ou de, 

' ' > la valeur tabulaire de 

I ? Amplitude. 
Soustrayez. / 



Noms opposes et dessus, 

De meme nom et dessus, 
Noms opposes et dessous, 



Hauteur. 

Trois quantites quelconques choisies parmi les quatre suivantes, Azimut, Angle 
Horaire, Latitude et Declinaison, servent a determiner la quatrieme. Cela s'applique 
aussi aux quatres quantites Angle Horaire, Azimut, Latitude, et Hauteur. Done, 
si nous trouvions PAzimut au moyen de la premiere serie, nous pourrions chercher 
la Hauteur par la seconde. Le principe est juste; mais Tapplication a ses limites. 
En faisant usage de ces tables on peut chercher la Hauteur jusqu'a 30°, mais comme 
la Hauteur se deduit par son cosinus (sinus distance Ze*nithale) la methode est peu 
exacte, quoiqu'elle puisse etre commode en certaines circonstances. 

Voici la regie pratique. Cherchez, comme a l'ordinaire, P Azimut Z, qui repond 
a la Latitude, la Declinaison et 1' Angle Horaire donnes. Convertissez Z en temps et 
1' Angle Horaire en arc. Puis en entrant dans la table avec T Angle Horaire convertie 
comme argument superieur, la valeur de Z, en temps, indiquera la Hauteur dans la 
colonne de Declinaison. Exemples : — 

Lat. Decl. A.H. 71. 

50° + 6° 4-48 = 72° 

= 4-36 

= 4-36 

73-3 = 4-53 

67$ = 4-30 



50 - 20 5-24 = 81 

SO — 28 5-48 = 87 

48j + 6| 4-/0 = 62$ 

50 — 22 516 = 64 



Z. 

84° 

69 

69 



A'.H'. 

h. m. 

=s 5-36 



Lat 71. A'.H'. D<fel. = Hauteur. 

h. DL 



50° 

50 

50 

50 



72° 

81 

87 



5 36 
A-36 
4-36 



62i 4-53 
64 4-30 



I / a peu pres. 
> a. peu pres. 
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Azimuth Steering Compass. 

The table having been made to facilitate the use of the Azimuth Steering Com- 
pass, I here add a description of it as made by Lilley & Son, together with the 
method of using it 

On the opposite sides of the movable . rim of the Steering Compass is attached 
a semicircular arc or band, having along its middle a narrow slit (from /° to 2° wide), 
by means of which it may be directed towards the sun or other object The sun's 
light, shining through the slit and over the centre of the card, shows on the edge the 
Compass bearing of the sun. This, compared with the Azimuth found by table, gives 
the Error of the Compass. 

When the streak of light cannot be distinctly seen on the edge of the card, or on 
observations of the moon, star, or planet, the object may be viewed directly through 
the slit, or as reflected from the glass cover beneath the slit In such cases the ob- 
servation is made by taking the usual reading of the card at the lubber's line (of direc- 
tion), together with a reading on the rim giving the angle between the lubber's line 
and the object. The sum or difference of these, according to their position, gives 
the Compass bearing of the object ; and this, compared with the true Azimuth, gives 
the Error of the Compass, or, in other terms, its deviation from the true Meridian. 

The table, by means of the Hour Angle, gives the Azimuth. The rim, carrying 
the index, being turned in the opposite direction by the amount of that angle, the 
slit shows the direction of the true Meridian. When the object is in the N.E. and 
S.W. quadrants, the index is to be turned to the left, and when in the N.W. and 
S.E. quadrants it is to, be turned to the right, i.e. t opposite to Azimuth. 

The angle between the true Meridian and the lubber's line is the ship's true 
course. 

The angle between the true Meridian and the N.S. line is the Error of the 
Compass. 

By having the points and quarter points marked on the rim of this Compass, 
and bringing, as above shown, the line of sight into the Meridian, the line of the 
ship's head on the rim shows the true course. 

The table may be used in like manner along with Lilley's " Course Indicator,*' 
Frend's " Pelores," or other instrument for observing Azimuth.at sea. 

ROBERT SHORTREDE. ' 
February 1 86 8. 
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Lorsque les termes sont entiers, le procede est facile et assez correct ; mais quand les 
nombres sont fractionnaires, il devient difficile et le r^sultat n'est qu'une approxima- 
tion peu exacte. 

BOUSSOLE DE CONDUITE AZIMUTALE. 

Ces tables ont 6t6 pre*parees pour faciliter l'emploi de la Boussole de Conduite 
Azimutale construite par MM. Lilley et fils, de Londres, nous en donnons main- 
tenant une description et la maniere d'en faire usage. 

Une bande formant demi-cercle et ayant au milieu une fente etroite (d'un ou 
de deux degres de largeur), est attache par ses deux bouts et verticalement* au cercle 
accessoire de la boussole. Cette bande forme une alidade qu'on peut dinger vers le 
soleil ou vers un objet quelconque. Un rayon du soleil en passant par la fente et en 
traversant le centre de la rose indique, sur le bord gradue, l'Azimut magnetique du 
soleil. En le comparant avec l'Azimut vrai, trouve au moyen des tables, on obtient 
la variation du Compas. 

Quand on ne voit pas distinctement le rayon de lumiere qui passe par la fente, 
ou qu'on observe la lune, une e'toile, ou une planete, on peut viser l'objet directe- 
ment a travers la fente, ou en viser l'image r^flechie dans le couvercle de glace. En 
ce cas il faut noter la division de la rose qui correspond a la ligne de foi cTavant et 
Tangle comprise entre la ligne de foi et l'alidade. La somme ou la difference de ces 
angles, selon leur position respective, sera l'Azimut magnetique dont on deduira la 
variation du Compas, par comparaison avec l'Azimut vrai. 

On obtient l'Azimut vrai, par les tables, en ayant 1' Angle Horaire. Si Ton fait 
tourner le cercle accessoire, qui porte un index, par un angle egal a l'Azimut, mais 
dans le sens oppose*, la fente sera dans la direction du vrai Meridien. Si l'objet 
observe etait dans les quarts de cercle du Nord Est ou du Sud Ouest, il faudrait 
tourner' 1' index a gauche : s'il etait dans les quarts du Nord Ouest ou du Sud Est, 
l'index devra se tourner a droite, c'est-a-dire en sens contraire a l'Azimut. 

L'angle comprise entre la ligne de foi d'avant et le vrai Meridien est la route 
vraie du navire. 

L'angle entre le*vrai Meridien et la ligne N.S. de la rose est la variation du 
Compas. 

Si Ton eut les quarts de la rose marque's sur le cercle accessoire, et que Ton eut 
place la fente dans la direction du vrai Meridien, de la maniere que nous avons 
indique plus haut, la ligne de foi d'avant montrerait la vraie route du vaisseau. 

On peut aussi employer les tables avec " L'Indicateur de Route" des MM. Lilley, 
avec le " Pelores" de M. Frend, ou avec un instrument quelconque pour observer les 
Azimuts en mer. 

ROBERT SHORTREDE. 

Ftvrier 1868. 

* En anse de panier. 
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give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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the terms below from those above the true Horizon. 




give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 




lea tames an dessus de THorizoa vrai de ceux qui son* au dessoos. 



donnent rhenre vraie, matin, pour P Azimut vera lc edte* palaire da Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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the terms below from those above the true Horizon. 


give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 
$ 

1-4 

u 
w 

Q 








LvrrTtm* fi°. 








■ 

•J 

w 
Q 


At Elonc. 


■ 


Elong. 


HA. 




1 90° 


63° 


66° 


69° 


7? 


Azimuth. 
75° 78° 


81° 


84° 


87° 


30 


e / 
60-59 


h m. 
5-04 


+30 


»• m. 


h.. m. 

3-34 
2-47 


h. m. 
3-54 


n. m. 


h. nt« 


h. m. 

. 
i 

2-53 
1-31 


3-01 


h.m. 


h. hl 


u, m. 


28 
26 
24 
22 


63-05 
65-11 
6718 
69-26 


4-59 
4-53 
4-46 
4-39 


28 
26 
24 
22 


4-4/ 
3-23 
2-45 
2-16 




20 

18 
16 
14 
12 


71-37 


4-29 




2-51 
1-50 
107 


73& 
7606 
78-28 
81-02 


4-17 
4-03 
3-43 
3-14 


20 


1-51 


2-13 


2-48 


18 
16 

U 
12 


1-29 

1-09 

50 

33 


I -AS 

1-21 

58 

38 


2-08 

1-36 

1-09 

44 


2*49 

2-01 

1-24 

53 


10 


83-59 


2-29 


• 

u 
a 

Q 


A L'Horizon 
Vrai. 


10 


16 


18 


22 


26 


32 


4/ 


58 


8 
6 

4 
+ 2 


16 

30 
46 


18 
35 
52 


21 
4/ 

1-00 


24 

48 

1-10 


29 

57 

1-23 


36 
1-10 
1-42 


47 
1-29 
2-08 


1-06 
1-58 
2-46 


1-40 
2-46 
3-44 


2-47 
4-01 
5 02 


Amp. 


Diff. 
Asc. 


« t 


m. 





hot 


109 


1-20 


1-33 


1-50 


2-13 


2-45 


3-32 


4-37 


6-00 

6-58 
7-59 
9-13 





00 


0-0 


- 2 
4 
6 
8 


116 
133 
#•47 
202 


1-26 
#•44 
20/ 
2/9 


1-39 
1-59 
2-19 
2-39 


1-55 
2-18 
2-41 

3-05 


2-16 
2-43 
3-10 
340 


2-44 
3-16 
3-50 
4-26 


3-23 
4-02 
4-44 
5-30 


4-18 
5-05 


5-31 


2 

4 
6 
8 


201 
4-02 
604 
805 


1-1 
2-3 
3-4 
4-5 


6-28 
7-35 
9-15 


5-57 
704 


10 


218 


2-37 


301 


3-31 


411 


5-07 


6-29 






/O 


10 06 


5-7 


12 

14 
16 
18 


235 
2-53 
311 
3 31 


2-57 
3/7 
3-39 
4-04 


3-24 
3-49 
4-16 
448 


3-59 
4-30 
5 07 


4-47 
5-29 


5-57 
7-18 


8-32 




12 
14 
16 
18 


12-07 
1408 
16-10 
18-11 


6-8 

80 

9-2 

10-5 


6-30 




5-55 




20 


3-53 

4/8 
4-47 
5-26 


4-32 
5-06 


5-28 






20 


20-12 


11-7 


22 
24 
26 
28 


634 


• 


22 
24 
26 
28 


22-14 
24-15 
26-16 
28-18 


13-1 
14-4 
15-7 
17-1 


5-53 


6-43 




-30 






30 


30-20 


18-6 


les termes au dessus de l'Horizon vrai de ceux qui sont au d 


essous. 


donnent l'heure vraie, matin, pour V Azimut vers le c6te' polaii 


re du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION". 



1 



• 

1 










Latitude 9* 








{J 










Azimuth. 
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Q 
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h. m. 
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25 


35 


45 


56 
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1-23 


/•42 
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2-40 


3-49 
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7 


IS 
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31 


40 


50 


101 
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/•29 


1-50 
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13 


20 


27 


35 


44 


53 
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46 


56 
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1-25 


IA7 


J 20 


4 


8 


12 


17 


22 


27 


33 


40 


48 


57 


110 


1-27 


'& 18 


3 


7 


10 


IA 


18 


22 


27 
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10 
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42 


50 
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8 


12 


16 


20 


25 


31 


36 
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1-01 
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59 
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6 


12 


18 
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39 


47 


56 


1-07 


h20 


1-35 
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10 


7 
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20 


28 


35 


43 
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208 
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IS 


22 


31 


39 


48 


59 
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1-58 
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34 
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S3 


/•04 


117 
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211 


2-38 


3 l6 

« 18 


9 


18 


27 


37 


47 


58 
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1AI 


2-00 


2-23 


2SA 


10 


19 


29 


40 


5/ 
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117 


1-32 


ISO 


211 


2'37 


3-10 


£3 

p 


10 


21 


32 


43 


55 


108 


123 


IA0 


h59 


2-22 


2-51 


3-28 


22 


II 


22 


34 


46 


59 


l-IA 


1-30 


IA7 


2-08 


2'3A 


3-06 


3A8 


24 


12 


24 


37 


50 


I0A 


/•/9 


136 


1-56 


2-19 


2-A6 


3 22 


4-10 


26 


13 


26 


39 


S3 


f-08 


1-25 


1A3 


204 


2-29 


3-00 


3-39 


A-35 


28 


IA 


28 


42 


S7 


1(3 


131 


1-51 


2/4 


2-41 


3/4 


3-59 


506 


- 30 


IS 


29 


45 


(Of 


If8 


1-37 


f-59 


2-23 


2-53 


3-30 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

< 

u 

w 

p 


• 






Latitude 9°. 








o 

w 

Q 


At Elong. 




Elong. 


H.A. 




eT3° 


66° 


69° 


72° 


AZIft 

75° 


[UTH. 

78° 


8I°\ 84° 


87° 


90° 


o 

30 


o / 

61-16 


h. in. 
4-56 


■1-30 


h. m. 


h. m. 

317 
2-34 


h. m. 


h* m« 


h. in. 

2 22 

1-29 

49 


h. m. 

210 
1-05 


h. m. 
/•42 


h. m. 


h. m. 

1 

i 


i 
i 


28 
26 
24 
22 


63-22 
65-30 
67-39 
69-51 


4-51 
4-44 
4-37 
4-28 


25 
2c7 

24 
22 


4-/2 
3-10 
2-34 
2-06 


20 


72-04 


4-17 


18 
16 
14 
12 


74-21 
76-43 
79-14 
82-02 


4-03 
3-46 
3-22 
2-47 


20 


1-41 


201 


2-32 


3-59 


18 
16 

. /4 
/2 


1-20 

1-00 

42 

25 


1-34 

1-10 

48 

28 


1-54 

1-24 

57 

33 


2-28 

I 44 

1-09 

40 


10 


85-37 


1-44 


• 

o 
w 


At true 

HoRtZON. 


/O 


8 


9 


It 


13 


16 


20 


27 


46 


8 
c7 

4 
+ 2 


8 
23 
38 
S3 


9 

27 

44 

1-01 


10 

31 

50 

htO 


12 

36 

59 

1-21 


15 

43 

1-10 

1 -36 


18 

53 

h25 

155 


24 
107 
1-46 
2-23 


35 
131 
2-18 
302 


56 
2-10 
3-07 
3 57 


1-50 
3-/4 
4/5 
5-09 


Amp. 


Dasc. 


o t 


h. m. 





108 


117 


1-29 


1-43 


2-01 


2-25 


2-59 


3-44 


4-46 


6-00 





0-00 


0- 0-0 


- 2 
4 

c? 


I 23 
I 38 
1-53 
2-09 


1-34 
151 
2-08 
2-26 


1-48 
2-07 
2-27 
2-47 


2-05 
2 27 
2-50 
313 


2-27 
253 
319 
3-47 


2 55 
3-26 
3-58 
4-32 


3-34 
411 
4-50 
5-33 


4-27 
510 


5-34 


6-51 

7-45 

8-46 

1010 


2 
4 
6 
8 


2-01 
4-03 
60S 
8-06 


13 

2-5 
3-8 
51 


6-24 
7-21 
835 


5-58 
6-54 


/O 


2-25 


2-44 


308 


3 38 


4-18 


5-11 


6-24 


*-/5 






10 

12 
14 
16 
18 


10-08 


0- 6-4 


/2 
U 
16 
18 


2-41 
258 
317 
3-36 


303 
323 
3 45 
409 


3-30 
3-54 
4-2/ 
4-52 


4-05 
4-35 
510 
5-53 


4-51 
5-31 


5-56 
7-01 


7-39 






12-09 
14-11 
16-12 
18-14 


7-7 

9-0 
10-4 
11-8 


6-25 




20 


358 


4-36 


5-29 


6-25 




20 


20-16 


0-13-2 


22 

24 
26 
28 


4-22 
4-51 
5-27 


5-08 






22 
24 
26 
28 

30 


22-18 
24-19 
26-21 
2823 


14-7 
16-2 
17-7 
193 


5-52 




6-29 




-30 






30-25 


0-21-0 


the terms below from those above the true Horizon. 


give App. Time a.m. for Azimuth on polar side of Prime Vertical 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 


Latitude /0°. 










Azimuth. 








Q 


5° 


10° 


/5° 


2<r 


2? 


30* 


35° 


4<r 


45* 


5<r 


55° 


60° 


o 


m. 


m. 


m. 
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h. m. 


h. m 


h. in. 


h. m. 


n. m. 


h. m. 


h. m. 


n. in. 


+ 30 


8 


16 


24 


33 


43 


53 


1-05 


1-20 
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200 


2-33 


3-35 


28 


7 


14 


22 


29 


38 


47 


58 


110 


I 25 


1-44 


2-10 


254 


26 


6 


12 


19 


26 


33 


41 


50 


101 


114 


1-30 


151 


2-24 


24 


5 


II 


16 


22 


29 


35 


43 


52 
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1-34 


2-00 
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4 


9 


U 
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24 


30 


36 


44 


53 
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7 


II 
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36 


43 
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1-19 
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7 
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23 
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39 


47 
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4 


8 


13 


17 


22 


27 


33 


40 


47 


56 


1-07 
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4 


5 


10 
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32 


39 


46 


55 
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1-33 


6 


6 


II 
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23 
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44 
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8 


6 
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19 


26 


33 


41 


50 


1-00 
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2-00 


/O 


7 


14 


21 


29 


37 


46 


55 
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1-51 
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8 


IS 


24 


32 


41 


51 
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5 U 


8 


17 


26 


35 


45 


55 
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9 


18 


28 


38 


49 
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1-13 


1-27 
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2-59 


10 
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41 


53 
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1-53 
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33 


44 


57 
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3-52 
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38 


51 
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1-27 
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3-03 
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43 


58 
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1-33 
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46 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION: 



1 



Declination. 








Latitude /0°. 








u 
w 

Q 


At Elong. 


* 


Elong. 


H.A. 


• 


63° 


66° 


69° 


72° 


Azim 
75° 


UTH. 

78° 


81° 


84° 


87° 


90° 


30 


e / 
6/34 


h. m. 
4-49 


+ 30 


h. m. 


h. m. 

301 
2-20 


h. m. 
3-06 


h. m. 


h. m. 

h57 

1-09 

32 


h. m. 

1-37 
42 


h. m. 
101 


h. m. 


h. m. 


h. m. 


28 
26 
24 
22 

20 


63-43 
6553 
6804 
70 18 


4-43 
4-35 
4-27 
4/6 


28 
26 

24 
22 


3-51 
2-57 
2-23 
1-55 


72-35 


4-04 


18 
16 
14 
12 


74-57 
77-27 
8009 
83-20 


3-49 
3-28 
3-00 
2-16 


20 


132 


1-49 


2-08 


314 


18 
16 

14 
12 


III 
51 
33 
16 


123 

1-00 
38 
19 


1-40 

III 

45 

22 


209 

128 

55 

26 


• 
w 


A L'Horizon 
Vrai. 


10 

8 
6 

4 

+ 2 






















16 

31 

46 

101 


18 

35 

52 

109 


21 

40 

1-00 

119 


24 

47 

109 

1-31 


29 

56 

122 

1-47 


36 
108 
1-39 
208 


46 
1-26 
202 
2-37 


103 
153 
236 
316 


/•34 
2-34 
3-24 
409 


2 29 
3-34 
4-27 
5-14 


Amp. 


Diff. 
Asc. 

h. m. 





115 


125 


137 


152 


212 


2-37 


3-// 


355 


4-53 


6-00 





0-00 


0- 0-0 


-2 
4 
6 
8 


I -30 
145 
200 
215 


1-42 
158 
215 
233 


156 
2- 15 
2-34. 
254 


2/4 
2-36 
2-58 
3-21 


2-37 
3-02 
327 
3-55 


306 
335 
406 
4-38 


3-44 
4/9 
4-55 
5 35 


434 
515 


537 


646 
7-33 
826 
9-31 


2 

4 
6 
8 


202 
404 
6-06 
8-07 


14 
2-8 
4-2 
57 


622 
712 
812 


558 
6-47 


10 


231 


2-50 


315 


3-45 


4-24 


5-14 

5-56 
651 


621 


7-50 


9-46 




10 


1009 


0- 7-1 


12 

14 
16 
18 


247 
3-04 
3-22 
3-4/ 


309 
3-29 
3-50 
4/3 


337 
400 
4-26 
4-55 


411 
4-39 
513 


4-56 
5-33 


7 22 






12 
14 
16 
18 


12-11 
14-13 
16-15 
18-17 


86 
101 
116 
13-1 


621 




554 




20 


402 


4-40 


5-22 


6-59 




20 


20- 19 


0-14-7 


22 

24 
26 
28 


4-26 
4-53 
5-28 
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621 




1 


22 

24 
26 
28 


22-21 
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26-26 
2k-28 


16-3 

180 

. 19-7 
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6-22 




-30 


\\ 


30\30-3l 


0-23-4 


les terraea au dessus de l'Horizon vrai de ceux qui sont au dessous. 


donnent lTieure vraie, matin, pour l'Azimut vers le c6te polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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Azimuth. 
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51 
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13 


20 


28 


36 


45 
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5$ 


106 


1-20 


1-38 
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243 


26 


6 


12 


18 


24 


31 


39 


47 


57 
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5 


10 
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27 
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10 
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36 


42 


50 
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4 


8 


12 


16 
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30 
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43 


51 
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1-13 
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9 


14 


19 


24 


30 


36 


43 


51 
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4 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



CLINATION. 


Latitude IT. 












Azimuth. 






Q 


5° 


10° 


/5° 


20° 


25° 


30° 


35° 


40° 


45° 


50 9 


55° 


60° 


e 


m. 


m. 


m. 


h. m. 


h. m. 


h. m. 


n. m. 


n. m. 


h. m. 


u. m. 


h. m. 


h. xn. 


+ 30 


7 


U 


21 


28 


37 


46 


56 


/•08 


122 


1-41 


2 08 


2-56 


28 


6 


12 


18 


25 


32 


39 


48 


58 


111 


126 


148 


222 


26 


5 


10 


15 


21 


27 


34 


41 


50 


hOO 


hl3 


130 


1-55 


24 


4 


8 


13 


17 


22 


28 


34 


41 


49 


100 


hl3 


i-33 


. 22 

■g 


3 


7 


10 


14 


18 


22 


27 


33 


40 


48 


58 


113 


& 20 


3 


5 


8 


II 


14 


17 


21 


25 


30 


37 


44 


55 


i i* 


2 


4 


6 


8 


10 


12 


15 


18 


21 


25 


31 


38 


£ 16 

** 14 


1 


2 


3 


5 


6 


7 


9 


11 


12 


15 


18 


22 





1 


1 


2 


2 


2 


3 


3 


4 


5 


6 


7 


12 





/ 


1 


/ 


2 


2 


3 


3 


4 


5 


6 


7 


10 


/ 


2 


3 


4 


6 


7 


9 


10 


12 


14 


17 


21 


8 


2 


4 


5 


7 


9 


12 


14 


17 


20 


24 


28 


34 


6 


2 


5 


8 


10 


13 


16 


20 


23 


28 


33 


39 


47 


4 


3 


6 


10 


13 


17 


21 


25 


30 


35 


42 


50 


hOO 


+ 2 


4 


8 


12 


16 


20 


25 


30 


36 


43 


51 


hOI 


113 





5 


9 


/4 


19 


24 


30 


36 


43 


51 


hOO 


III 


125 


~ 2 


5 


/O 


16 


22 


28 


34 


41 


49 


58 


1-09 


1-22 


138 


4 


6 


/2 


18 


24 


31 


39 


47 


56 


1-06 


118 


132 


1-50 


6 


7 


/3 


20 


27 


35 


43 


52 


102 


1-14 


127 


/•43 


2-03 


8 


7 


/5 


22 


30 


39 


48 


58 


109 


121 


1-36 


/•54 


216 


10 


8 


16 


24 


33 


42 


52 


1-03 


115 


1-29 


1-46 


2-05 


2-30 


4 l2 


9 


17 


26 


36 


46 


57 


109 


122 


1-37 


155 


217 


2-43 


a u 


9 


19 


29 


39 


50 


1-02 


114 


1-29 


1-46 


2-05 


2-28 


2-57 


1 ls 

« 18 


/O 


20 


31 


42 


54 


106 


120 


h36 


1-54 


215 


2-41 


312 


// 


22 


33 


45 


58 


III 


1-26 


143 


2-03 


2-26 


2 53 


3 28 


% 20 

P 


12 


23 


36 


48 


1-02 


1-16 


1-33 


151 


212 


2 37 


307 


3-45 


22 


12 


25 


38 


52 


1-06 


1-22 


139 


1-59 


2-21 


2-48 


321 


4-03 


24 


13 


27 


40 


55 


hlO 


127 


1-46 


207 


231 


3-00 


3 36 


4-23 


26 


14 


28 


43 


58 


h!5 


133 


h53 


215 


241 


313 


3 52 


4-45 


28 


15 


30 


46 


1-02 


I -20 


1-39 


2-00 


2-24 


2-52 


3-26 


4/0 


512 


- 30 


16 


32 


48 


1-06 


124 


145 


2-07 


2*33 


3-04 


341 


4-3/ 


5-46 






La 


ititude 


and E 


teclina 


tion b< 


eing ui 


ilike, 1 


the black line separates 


^ 


Alien 


Lat a 


rid De 


c. are < 


of the 


same i 


lame, 


the tei 


•ms below the black line 



26 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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the terms below from those above the true Horizon. 


give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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2-25 
253 
3-20 


225 
2-55 
326 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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the terms below from those above the true Horizon. 


gjve App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION 
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2t 
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1-33 
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22 


13 


27 


41 


55 


III 
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2-06 


2-30 
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24 


14 
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59 
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f-33 


1-52 
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2-39 


3-09 


345 
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15 
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46 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

8 










Latitude IG°. 










At Elong. 




Elong. 


H.A. 




6? 


66° 


69° 


IT 


Azim 
75° 


UTH. 
78° 


a/° 


a4° 


87° 


90 9 


30 


64/7 


h. m. 
4-0/ 


+30 


3-00 


h. ZXL 

304 
2-07 
132 
h04 


h. ib. 

3-09 
1-57 
118 


h. m. 
f-42 


h. m. 


h. m. 


h. in. 


h. m. 

* 
59 
1-41 


h. m. 

* 

1-22 
2-10 


• 

1-58 
2-48 


28 
26 
24 
22 


66*43 
69-14 
71-52 
74-42 


3-49 
3-36 
3 20 
2-59 


28 
26 

24 
22 


2-14 

/•42 

hl7 

55 


20 


77-51 


2 32 


18 


81-38 


1-52 


20 


35 


41 


48 


100 


119 


Si 

Q 


A L'Horkon 
Vrai. 


/a 

16 

U 
12 


17 

# 

16 

31 


19 

* 

18 
35 


23 

# 

21 
40 


27 

# 

24 
47 


34 

# 

29 
55 


46 

# 

35 
106 


117 

* 

45 
I 20 


Amp. 


Diff. 
Asc. 


o 

2 


o / 

2 05 


h. m. 
0- 2-3 


10 


46 


52 


59 


h07 


1-19 


133 


152" 


216 


2-48 


3 28 


4 


4/0 


4-6 


8 
6 
4 

+ 2 


too 

113 
t-27 
1-40 


107 
123 
1-37 
152 


h16 
133 

h50 
2-06 


127 
146 
2 05 
2-23 


1-4/ 
2 02 
223 
2*43 


h58 
2-22 
2-45 
307 


2 20 
2 46 
3/2 
3-36 


2-47 
f-16 
3*44 
4-10 


3-22 
351 
421 
4-49 


403 
434 
5-04 
532 


6 

8 

10 

12 


615 

8-19 

10-24 

1229 


6-9 

92 

11-6 

140 





1-54 


207 


2 23 


2-41 


3-03 


3-29 


400 


4-37 


517 


6 00 


U 


1435 


0164 


-2 

4 
6 

a 


2-07 
2-20 
234 
2*48 


2-22 
2-37 
2-52 
3 07 


2*39 
2-55 
312 
3-29 


2-59 
318 
3-36 
3-55 


3-23 
3-44 
4-04 
4-26 


3-52 
4/4 
4-37 
5-01 


4-25 
4-49 
515 
5-41 


503 
5-29 


5-44 


6-28 
6-56 
7-26 
757 


16 
17 
18 
19 


16 40 
17 42 
18-45 
19-48 


189 
20- 1 
21 4 
22-7 


612 
6*43 
712 


557 
6-26 


/o 


3 02 


3-23 


3-47 


4/5 


4-48 


5-26 


6-09 


6-57 


7-46 


8-32 


20 


20-51 


0-24-0 


/2 
/4 
/£ 

/a 


316 
3 31 
3 47 
404 


3-39 

\3-56 
4/4 
4-34 


405 
4-25 
4-45 
5-08 


4-36 
4-58 
5-22 


5-12 
5-38 


5 53 
6*24 
6-59 
7-45 
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7*16 
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9/7 


7-32 
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21 
22 
23 
24 
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6-06 
6-41 
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• 




25 
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26 
28 


4-42 
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6*04 
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7-54 
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33-6 
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' 36-5 


5*46 
621 
718 




5-30 
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-30 


6-47 






30 


31-21 


0-381 


les termes au dessus de l'Horizon vrai de cenx qui sont au dessous. 


donnent l'heure vraie, matin, pour Y Azimut vers le c6t^ polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 
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o 
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Azimuth. 
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1-52 


2-11 


2-35 


/o 


9 


19 


28 


38 


49 


hOO 


1-13 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



■ 

o 








T-ATTTTTTYIT. / 7° 








• 

o 

P 


At Elong. 




Elong. 


H.A. 


• 


63° 


66? 


59° 
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Azim 
75° 


UTH. 

78° 


81° 


84° 


87° 


90° 
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3-52 
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2-4/ 


h. m. 


h. m. 

2-31 
1-39 
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h. m. 

2-20 
121 


h. m. 
158 


n. m. 


h. m. 


h. ZXL 

33 

1-32 
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h. m. 
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146 
226 


h. m. 

1*21 
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3*04 


28 
26 
24 
22 


67-25 
70-02 
72 48 
75-49 


3-40 
3 25 
307 
2-43 


28 
26 
24 
22 


200 

1 31 

1-06 

45 


238 

1-51 

119 

53 


20 


79-18 


211 


18 


84-00 


1-20 


20 


26 


30 


35 


39 


55 


121 


• 

o 

w 

p 


At truk 
Horizon. 


/8 
16 

U 
12 


8 

a 

24 
38 


10 

9 

27 

43 


II 
II 
31 
50 


13 
13 
36 
57 


16 

15 

42 

1-07 


21 

19 

51 

hl9 


30 

24 

103 

135 


Amp. 


Dasc. 


o 

2 


o / 
205 


h. m. 
0- 2-4 


10 


53 


59 


1-07 


117 


1-29 


1-45 


204 


229 


3*01 


3*39 


4 


4-11 


4-9 


8 

6 

4 

+ 2 


h06 
1-20 
1-33 
146 


1-15 
1-30 
1-44 
1-59 


124 
/•4/ 
157 
2 13 


136 
1-55 
213 

2-30 


151 
211 
2-31 
2 51 


2-09 
2 31 
253 
315 


2-31 
2-56 
3-20 
3-43 


2 58 
325 
3-51 
4/6 


3-32 
4*00 
4*27 
4-54 


4*11 
4*40 
507 
5-34 


6 

8 

10 

12 


6-17 

8-22 

10-28 

12 33 


7*4 

9-9 

12-4 

14-9 





1-59 


2- 13 


2-29 


2-48 


310 


3-36 


406 


4*40 


5*19 


6-00 


U 


1439 


0-17-5 


- 2 
4 
6 
8 


2 12 
2-26 
2-39 
2 52 


228 
2-42 
2-57 
312 


245 
3-01 
317 
334 


3 05 
323 
3-4/ 
4-00 


3-29 
3-49 
4-09 
4-29 


357 
4/9 
4-4/ 
503 


4-29 
4-53 
517 
5-42 


5-05 
5-30 


5-45 


6*26 
6-53 
7-20 
7-49 


16 
17 
18 
19 


16-45 
17 48 
18-51 
19-54 


20- 1 
21-5 
22 8 
24-2 


611 
6*38 
7-07 


5-56 
6*23 


10 


306 


327 


351 


4/9 


4 51 


5-27 


6-08 


6-52 


7*38 


8-21 


20 


20-57 


0-25-6 


12 
U 
16 
18 


3-20 
3-35 
3-50 
407 


3-43 
400 


4-09 
4-28 


4-39 
5 00 
523 


5-13 
5-37 


553 
6-21 

6 53 

7 33 


6*37 
7-10 
7-49 
8-43 


724 
7*49 
8*48 


8*13 
853 
9*49 


8-56 

939 

10*39 


21 
22 

23 
24 


22-01 
23 04 
24-07 
25-10 


27-0 
28-4 
29-8 
31 3 


4-/7|4-48 


605 
6-36 


4-36 


510 


549 


20 


425 


4*56 


5-34 


615 


715 


833 






25 


26-14 


0-32 8 


22 
24 
26 
28 


4-44 
505 


5-19 


6-02 
6 37 
7-30 


6-56 
7-56 


8-18 






26 
27 
28 
29 


27-17 
28-21 
29-24 
30-28 


34-3' 
358 
37-4 
390 


5-45 
618 
704 




5-30 
6-00 




-30 


6-39 


• 




30 


31-31 


0-40-7 


1 the terms below from those above the true Horizon. 


1 give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

g 

t-H 


Latitude /8V 








Azimuth. 


• 


p 


5° 


/0° 


15° 


20° 


25° 


30° 


35° 


40° 


45° 


50" 1 55° 


60° 


e 


xn. 


m. 


m. 


n. m. 


h. m. 


h. m 


h. m. 


h. m« 


h-m. 


h. m. 


h. m* 


a. m. 


+ 30 


5 


10 


15 


20 


26 


32 


39 


48 


58 
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1-28 
110 


1-55 


28 


4 


8 


12 


16 


21 


26 


32 


39 


47 


57 


1-30 


26 


3 


6 


10 


13 


17 


21 


25 


30 


37 


44 


54 


I -08 


24 


2 


S 


7 


10 


12 


15 


19 


22 


27 


32 


39 


49 


C 22 
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1 


3 


5 


6 


8 


10 


12 


15 


17 


21 


25 


31 


i 20 


2 


2 


3 


4 


5 


6 


7 


9 


10 


12 


15 


* /s 


* 


* 


# 


* 


• 


* 


• 


# 


« 


* 


* 


* 


4 /6 

J u 


/ 


/ 


2 


3 


4 


5 


6 


7 


8 


10 


12 


14 


/ 


3 


4 


6 


8 


9 


// 


14 


16 


19 


23 


28 


12 


2 


4 


7 


9 


II 


U 


17 


20 


24 


29 


34 


41 


10 


3 


6 


9 


12 


15 


19 


22 


27 


32 


38 


45 


53 


8 


3 


7 


// 


IS 


19 


23 


28 


33 


39 


46 


55 


106 


6 


4 


8 


13 


17 


22 


27 


33 


40 


47 


55 


105 


1-18 


4 


5 


10 


IS 


20 


26 


32 


38 


46 


54 


104 


115 


129 


+ 2 


. 6 


II 


17 


23 


29 


36 
40 


44 


52 


1-01 


112 


1-25 


1-41 





6 


12 


19 


26 


33 


49 


58 


109 


121 


1-35 
1 45 


1-53 


- 2 


7 


U 


21 


28 


36 


45 


54 


1-04 


116 


h29 


204 


4 


8 


IS 


23 


31 


40 


49 


59 


III 


1-23 


1-38 


1-55 


2 16 


6 


8 


17 


25 


34 


43 


53 


105 


117 


1-31 


1-46 


2-05 


2-28 


8 


9 


18 


27 


37 


47 


58 


110 


1-23 


138 
1-46 


1-55 


215 


240 


/O 


/O 


19 


29 


40 


51 


102 


115 


1-29 


204 


2-26 


2-52 


4 12 


/0 


21 


31 


42 


54 


I -07 


1-21 


1-36 


1-53 


213 


237 


305 


1 u 


// 


22 


33 


45 


58 


I'll 


126 


143 


201 


2-22 


247 


318 


J is 


12 


24 


36 


48 


102 


116 


1-32 


149 


2-09 


232 


259 


331 


S IS 


12 


25 


38 


51 
54 


106 


121 


1-38 


156 


217 


242 


311 


345 


§ 20 


13 


26 


40 


110 


126 


144 


2-03 


2-26 


2-52 


3-23 


400 


22 


U 


28 


42 


58 


114 


l'3f 


ISO 


211 


235 


303 


3-36 


4-/6 


24 


15 


30 


45 


101 


1-18 


1-36 


1-56 


2-19 


2-44 


314 


350 


4-34 


25 


15 


31 


47 


1-04 


122 


1-42 


203 


227 


2-54 


3-26 


404 


4-53 


28 


16 


33 


SO 


h08 


127 


147 


210 


2 35 


304 


339 
352 


421 
4-39 


515 


- 30 


17 


35 


53 


III 


1-32 


153 


217 


2-44 


3-15 


5-41 








La 
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. sont 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

•J 

P 


Latitude 18°. 


• 

w 

p 

e 

30 


At Elong. 
Elong. H.A. 




63° 


66° 


69° 


72° 


AziM 
75° 


UTH. 

78° 


81° 


84° 


87° 


90° 


o / 

653$ 


h. m. 
343 


+30 


h. m. 
2-24 


h. m. 


h. in. 

206 

[•22 

50 


h. m. 

/•49 
1*02 


h. m. 
1 24 


a. m. 


h. m. 


h. m. 


h. hl 


h< atf. 


28 
26 
24 
22 


6811 
70*55 
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t 

donnentl'heure vraie, matin, pour l'Azimut vers le c&te* polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION". 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION* 



• 

o 

3 

u 

w 

Q 








Latitude 19°. 








9 

o 

w 

p 


At Elong. 




Elong. 


H.A. 




63° 


66° 


69° 


72° 


AZIM 

75° 


UTH. 

78° 


81° 


84° 


87° 


90° 


o 

30 


o / 

66-20 


h. m. 
3-34 


+ 30 


h. m. 
2-08 


3-02 


h. m. 


h» m. 

1-2? 
44 


a, m* 

2-25 
58 


h* m. 
130 


h. m. 


h. m. 


h. in. 


h. m. 

i 


28 
26 
24 
22 


69-02 
71-55 
75-03 
78-42 


3/9 
3-00 
2 37 

2-06 


28 
2c> 

24 
22 


1-35 

1-08 

46 

26 


1-58 

1-22 

54 

31 


3-07 

1-44 

1-06 

36 


20 


83-38 


1-16 


• 

u 

w 

p 


At true 
Horizon. 


20 


8 


10 


II 


13 


17 


22 


31 


/8 
16 

14 
12 


8 
24. 
39 
53 


9 
27 
43 
59 


II 

31 

49 

1-07 


13 

36 

57 

1-17 


15 

42 

1-06 

1-28 


19 

51 

1-18 

1-43 


24 
1-08 
1-34 
201 


33 
1-19 
1-54 
2-25 


49 
1-42 
2-21 
2-53 


117 
2- 14 
254 
3-28 


Amp. 


Dasc. 


o 

2 
4 


o / 
2-07 
4-14 


h. m. 
0- 2-8 
5-5 


10 


1 06 


1-14 


1-24 


1-33 


1-49 


2-06 


2-27 


2-52 


3-22 


3-57 


6 


6-21 


0- 83 


8 
6 

4 
+ 2 


1 -20 
1 32 
1-45 
158 


1-29 
1-43 
1-57 
211 


1-40 
1-56 
211 
226 


1-53 
2-10 
2-27 
2-44 


2-09 
2 28 
2-46 
3-04 


2-28 
2-48 
3-08 
3-28 


2-50 
3-13 
3 34 
3-55 


3-17 
341 
4-04 
426 


3-48 
4-13 
437 
5-00 


4-24 
4-49 
513 
5-37 


8 
10 
12 
14 


8-28 
10-35 
12-42 
14-49 


III 
139 
16-8 
19-7 





2-10 


2-25 


241 


300 


3-22 


3-47 


4-16 


4-48 


5-23 


6-00 


15 


15-53 


0-21-2 


- 2 

4 

8 


2 23 
2-35 
2-48 
301 


238 
2-52 
3-06 
3-20 


2-56 
311 
3-27 
3-42 


3-17 
3 33 
3 50 
407 


3-40 
3-58 
4-17 
4-36 


4-07 
4-27 
4-47 
5-07 


437 
4-58 
5-20 
5 42 


511 
533 


5-46 


6-23 
647 
7-11 
736 


16 
17 
18 
19 


16-57 
18-01 
19-05 
20-08 


22-7 
24-2 
25-7 
27-2 


6-10 
6-34 
6-58 


556 
6-20 


to 


3-14 


3-35 


359 


427 


4-55 


5-29 


606 


6 45 


7-25 


8-03 


20 


21-12 


0-28-8 


12 
/4 
/6 
/8 


3-28 
3-42 
357 
412 


3-50 
4-06 
4-22 
4-40 


4-15 
4-33 
4-52 
5-12 


4-44 
5 04 
5-25 


516 
5-38 


5-52 
6-17 
6-44 
7-16 


631 
6-59 
7-24 
8-08 


7-12 
7-43 
8-18 
9-04 


7-54 
8-25 
9-05 
9-58 


8-32 

906 

9-46 

10-43 


21 
22 
23 
24 


22-16 
23-21 
24-25 
25-29 


304 
32-0 
33-6 
35-3 


6-02 
6-29 


5-48 


20 


4-29 


4-59 


5-34 


6-13 


7-01 


7-57 


9-04 








25 

26 
27 
28 
29 


26-33 


037-0 


22 

24 
25 
28 


4-47 
5-07 


5-20 


5-59 
6-28 
7-07 
8-29 


6-45 
7-25 


7-42 
9-09 


9-05 






27-37 
28-42 
29-46 
30-51 


38-7 
40-4 
42-2 
440 


5-44 
6-12 
6-48 




5-29 
5-55 


1 1 


-30 


6-28 


652 




30 


31-56 


0-45-9 


the terms below from those above the true Horizon. 


give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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1 les termes au dessus de l'Horizon vrai de ceux qui sont an dessous. 


1 donnentl'heure vraie, matin, pour 1'Azimut vers le cdte polaire du Premier Vertical. 
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Latitude and Declination being unlike, the black line separates 


When Lat and Dec are of the same name, the terms below the black line 
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les termes au dessus de l'Horizon vrai de ceux qui sont au dessous. 






donnent lTieure vraie, matin, pour T Azimut vers le c6te polaire du Premier Vertical. 
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Azimuth from depressed pole continued 
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When Lat. and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION; 
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AfclMtff H AftD tfOtJR AttOLl! FOfc LATITUDE! AND DECLINATION 
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donnent l'heure vraie, matin, pour l'Azimut vers le c6te* polaife du Premier Vertical. 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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7Z T 

2 20 


16 


31 


47 


1-04 


l>22 


1-40 


201 


2-22 


2-46 


3-13 


3-43 


4/8 


22 

24 
26 
28 


16 
17 
18 
19 


33 
34 
36 
37 


50 
52 
54 
57 


1-07 
1-10 
1-13 
h!7 


1-26 
1-30 
1-34 
1*38 


1-45 
1-50 
1-55 
2-00 


2 06 
212 
218 
2-24 


229 

2-36 
2-43 
2-51 


2-54 
302 
311 
3-20 


3 22 
3-32 
3-42 
3-53 


3-54 
4-05 
4-/7 
4-30 


4-30 
4*43 
4-58 


513 


~*30 


19 


39 


59 


I -20 


I 42 


2-06 


2-31 


2-59 


3-29 


404 


4-44 


5-30 


Azimuth from depressed pole continued 


120° 


When Lat. and Dec. are of the same name, the terms below the black line 

— ■ 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



Declination. 


Latitude 27°. 


• 

o 

H 

•J 

8 


Attruk 
Horizon. 


ATTliTTTTTT 




6? 


66° 


69° 


IT 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Dasc. 


+ 30 


a, m. 
29 


n. ni. 
34 


h. m. 
4/ 


• 

51 


h* m. 
112 


h. m. 


h. m. 


h. m. 

33 
1-14 

1-46 


h. m. 

' 46 
1-33 
2-06 


a. m. 

1-07 
156 

2-30 


. e 



/ 

2 
3 
4 


o / 
0-00 


h. m. 
0- 0-0 


28 
26 
24 
22 


9 

9 

25 

39 


10 
10 
29 
44 


12 
II 
32 
50 


15 
13 
36 
57 


18 
16 
43 

1-06 


24 
19 

SO 
1-16 


38 

26 

101 

1-29 


1-07 
2-15 
3-22 
429 


2-0 
4-1 
6-1 
82 


20 


53 


I -00 


107 


1-16 


1-26 


1-38 


1-53 


2-11 


2-33 


2-58 


5 


5-37 


0-10 2 


18 
16 

14 
12 


1-06 
1-19 
1 31 
1-42 


114 
1 -27 
1-40 
1-53 


123 
1-37 
151 
205 


133 
1-49 
2-04 
2-18 


1-45 
2-02 
2-18 
2-34 


1-59 
2-17 
2-34 
251 


215 
235 
2-53 
3-10 


234 
2-55 
3-14 
3 32 


2-56 
318 
3-37 
3-56 


3-22 
3-43 
4-03 
4-21 


6 
7 
8 
9 

10 


6-44 

7-52 

8-59 

10-07 


12-3 
143 
16-4 
185 


10 


154 


2 05 


218 


2-32 


2-48 


3 07 


3-27 


3-49 


4-13 


4-39 


11-14 


0-20-6 


8 
6 

4 
+ 2 


2-05 
2- 15 
2-26 
2 36 


217 
2-28 
240 
2-51 


2-31 
243 
2-55 
307 


246 
259 
312 
3 25 


303 
3-17 
3-31 
3-44 


3-22 
3-37 
3 51 
405 


3-43 
3-58 
413 
428 


406 
421 
4-37 
4-53 


4-30 
4-46 
5-02 
5-18 


4-56 
5-12 
5-28 
5-44 


II 

12 
13 

14 


12-22 
13-30 
14-37 
15-45 


227 
24-9 
27-0 
29-2 





2-47 


3-02 


3/9 


3-38 


3-58 


4-20 


4-43 


5-08 


5-34 


600 


15 


16-53 


0-31-4 


- 2 
4 
6 
8 


2-57 
3-08 
318 
3-29 


313 
3-25 
3-36 
3-48 


3-31 
3-43 
3 55 
408 


3 50 
403 
4-16 
4-29 


4-11 
4-25 
4-39 
4-53 


4-34 
4-40 
503 
517 


4-58 
5-13 
5-28 
5-43 


5-23 
5-39 


5-49 


6-16 
6-32 
6-48 
7-04 


16 
17 
18 
19 


18-01 
19-09 
20-18 
21-26 


336 
35 8 
381 
404 


6-05 
6-21 
6-37 


5-54 
6-10 


10 


340 


359 


420 


4-43 


507 


5 33 


5-59 


627 


6-54 


7-21 


20 


22-34 


0-42-8 


12 
14 
16 
18 


351 
4-03 
4*15 
427 


4- 12 

4-24 
4-37 
4-5/ 


4-33 
4-47 
5-01 
5-16 


4-57 
511 


5-22 


5-48 
6-05 
622 
6-41 


616 
6 33 
6-51 
7-11 


6-44 
7-02 
7-21 
7-41 


7-12 
730 
750 
8-11 


7-39 
7-57 
817 
8-38 


21 
22 
23 
24 


23-43 
24-52 
26-01 
27-10 


45- 1 
47-5 
50-0 
52-4 


5-37 
5-54 
6-11 


527 
5-43 


20 


4-40 


5-05 


5-31 


6-00 


6-30 


701 


7-33 


8-04 


8-34 


9-02 


25 


2819 


0-55-0 


1 22 

24 


4-54 
5-09 


5-20 
5-36 
555 
615 


5-48 
6-07 
6-27 
6 50 


618 
6-39 
7-02 
7-30 


6-50 
7-13 
7-40 
814 


7-23 
7-49 
8-20 
9-03 


7-57 

8-25 

9-02 

10-04 


8-30 
901 
9-43 


902 

9-35 

10-21 


9-30 
10-04 
10-53 


26 
27 
28 
29 


29-28 
30-38 
31-48 
32-58 


57-6 

1-00-2 

029 

05-6 


26 
28 


525 
543 


-30 


602 


6 38 


7-19 


8-06 


9-07 






30 


34-08 


1-08-4 




\\7 { 


'1 14 


'///' 


108' 


I05 K 


102* 


■ 99* 


96° 


93° 


90° 








give App. Time A.M. for Azimuth on polar side of Prime Vertical 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



« 

z, 
o 

t— 1 

•J 
o 

w 

Q 


Latitude 28 9 . 












Azimuth. 


5° 


/0 9 


/5 ? 


20° 


25° 


30° 


35 9 


40* 


45° 


50° 


55° 


60° 




m. 


na. 


h. UL 


h. jn. 


h. m. 


n. m. 


h. m. 


h. jn. 


h. m. 


h. m. 


h. m. 


h. m. 


+ 30 


/ 


2 


2 


3 


4 


5 


7 


8 


9 


// 


13 


1 16 


28 


* 


* 


* 


* 


* 


* 


* 


P 


* 


* 


* 


• 


26 


1 


2 


2 


3 


4 


5 


6 


7 


9 


10 


12 


/5 


24 


2 


3 


5 


6 


8 


10 


12 


15 


17 


20 


24 


29 


«; 22 


2 


5 


7 


9 


12 


15 


18 


21 


25 


30 


35 


42 


1 20 


3 


6 


9 


12 


16 


19 


23 


28 


33 


39 


46 


54 


« 18 


4 


7 


II 


IS 


20 


24 


29 


34 


40 


V 


56 


106 


^ /4 


4 


9 


13 


18 


23 


28 


34 


40 


48 


56 


1-05 


1-17 


5 


id 


15 


21 


26 


32 


39 


46 


55 


104 


115 


1-28 


/2 


6 


H 


17 


23 


30 


37 


44 


52 


lot 


112 


124 


1-38 


/O 


6 


13 


19 


26 


33 


41 


49 


58 


1-08 


1-20 


1-33 


1-48 


8 


7 


U 


21 


29 


36 


45 


54 


1-04 


1-15 


1-27 


1-42 


1-58 


6 


8 


15 


23 


31 


40 


49 


59 


1-09 


121 


1-35 


1-50 


2-08 


4 


8 


16 


25 


34 


43 


53 


103 


1-19 


1-2$ 


1-42 


1-59 


2-17 


+ 2 


9 


18 


27 


36 


46 


57 


1-08 


1-20 


134 


150 


207 


2-27 





9 


19 


29 


39 


49 


101 


113 


1-26 


1-41 


157 


2-15 


2-36 


- 2 


/O 


20 


31 


4/ 


53 


h05 


117 


1-32 


1-47 


2-04 


2-24 


2-46 


4 


;/ 


21 


32 


44 


56 


1-09 


1-22 


1-37 


153 


2-12 


2-32 


2-56 


6 


// 


23 


34. 


46 


59 


113 


1-27 


1-43 


200 


2-19 


2-41 


3-05 


S 


12 


24 


36 


49 


102 


117 


1-32 


148 


2-06 


2-27 


2-49 


315 


10 


13 


2S 


38 


52 


1-06 


1-21 


1-37 


1-54 


2-13 


2-34 


2-58 


3-25 


4 12 


13 


26 


40 


54 


1-09 


125 


1-41 


2-00 


220 


242 


307 


3-35 


1 '4 


M 


28 


42 


57 


1-12 


1-29 


1-46 


2-06 


227 


2-50 


3-16, 


"3-45 


J /<? 


U 


29 


44 


1-00 


1-16 


133 


1-51 


2-12 


234 


2-58 


325 


3-56 




15 


30 


46 


1-02 


1-19 


1-37 


1-57 


2-18 


241 


306 


3-35 


4-07 


5 20 


16 


32 


48 


1-05 


123 


1-42 


2-02 


2-24 


2-48 


3-15 


3-45 


4-19 


22 


17 


33 


50 


108 


127 


1-47 


2-08 


2-31 


2-56 


3-24 


3-56 


4-31 


24 


17 


35 


53 


III 


1-31 


h5l 


2-13 


2-37 


3-04 


3-33 


407 


4r44 


26 
28 


J8 
W 


36 
38 


55 
57 


1-14 
1-18 


h35 
1-39 


1-56 
2-01 


219 
2-26 


2-45 
2-52 


3 12 
321 


3-43 
3-54 


4-18 
4-31 


4-58 


5-13 


- .30 


20 


39 


hOO 


1-21 


143 


2-07 


2-32 


3>O0 


3*31 


4-05 


4*44 


5-29 












A 


lZIMU' 


r aii p61e deprime continue 


120° 


Quanc 


ILat. 


etDec 


u sont 


du mfi 


me no 


m, les 


tennes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FO& LATITUDE AND DECLINATION. 



• 

o 

•-4 

z 

1-4 
1-1 

o 
w 

Q 


IjATITUPE 28°, 


• 
O 

u 

w 

Q 


A L'Hojjizon 
Vrai. 


AziMTTTW. 




63° 


6& 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Diff. 
Asc. 


+30 


b* in. 
19 


h.,m, 
22 


h. m. 
25 


h, m. 
32 


h. m. 
4/ 


h. m. 
1-04 


h. m. 


h. m. 


f}..m. 


h. m. 





o / 

0-00 


h. m. 
0- 0-0 


28 
26 
.24 
22 


# 

17 
32 
47 


* 
19 
36 
62 


# 

22 
41 
59 


* 

25 

47 

I -07 


* 

30 

55 

116 


* 

36 
I-Q4 
1-27 


* 

44 
I-J5 
/ -41 


* 

55 
I -30 
1-58 


112 
i-48 
2-18 


* 

/•34 
213 
2>42 


/ 

2 
3 
4 


1-08 
2-16 
3-24 
4-32 


21 
4-3 
6-4 
85 


20 


1-00 


1-07 


IJ5 


124 


1-35 


1-48 


2 04 


2-22 


2-43 


3-07 


5 


5-40 


0-10-7 


18 
16 

J4 
12 


1-13 
1 -25 
1-37 
148 


1-21 
1-3.4 
1-46 
1-59 


1 -30 
1-44 
158 
211 


l-AI 
156 
2-11 
2:24 


I S3 
2-09 
2-25 
2-40 


2 07 
2-25 
2-41 
2-57 


2-24 
2-43 
3-00 
316 


2-43 
3-03 
3-21 
3-38 


3-05 
325 
3-43 
4-01 


3-29 

3*49 
4-08 
4-26 


6 

7 
8 
9 


6-48 

756 

9-04 

10-12 


128 
15-0 
171 
19-3 


10 


1-59 


2-10 


223 


2 38 


2-54 


3-12 


3-32 


3-54 


4-18 


4-43 


10 


11-21 


0-21-5 


8 

6 

4 

+ 2 


2-09 
2-19 
2-30 
2-40 


2-22 
2-33 
2-44 
2-55 


2-36 
2-48 
340 
341 


2-51 
3-04 
3-16 
3-29 


3-08 
3-22 
3-35 
3 48 


3-27 
3-4/ 
3-55 
4-09 


3 47 
4-02 
4-17 
431 


4-10 
425 
4-40 
4-55 


4-34 
4-49 
5-04 
5-20 


4-59 
5-/4 
5-30 
5-45 


II 

12 
13 
14 


12-29 
13-37 
14-46 
15-54 


23-7 
259 
28-2 
30-5 





2-51 


3-06 


3-23 


3-41 


4-01 


4-23 


4-45 


510 


5-35 


6-00 


15 


17-03 


0-32-8 


- 2 

4 
6 
8 


301 
3-11 
3-22 
3-32 


3- 17 
328 
3-39 
3-50 


3 35 
3-46 
3-58 
4/0 


3-54 
4-06 
4-19 
4-31 


4-J4 
4-27 
4-4/ 
4-54 


4-36 

4-50 
5-04 
518 


5-00 
5- J 4 
5-29 
5-43 


5-24 
5-39 


5-49 


6-15 

6-30 
6*46 
7-01 


1$ 
17 

18 
19 


18 II 
\l9-20 
20-29 
21-38 


35-1 
37-4 
39-8 
42-2 


6-05 
6-20 
6-35 


5 54 
6-09 


10 


3 43 


4-02 


4-22 


4-45 


5-08 


5-33 


5-59 


6-25 


6-51 


717 


20 


22-47 


0-44-6 


12 
14 
16 
18 


353 
4-05 
4-J6 
4-28 


4/4 
4*26 
4-3* 
4-5/ 


4-35 
4-48 
5-02 
516 


4-58 
5-12 


522 


5-48 
6-04 
6-20 
6-38 


6/4 
631 
6-48 
707 


6-41 

$-S8 

7-17 

736 


708 
7-26 
7-44 
804 


7-34 
7-52 
811 
8-31 


21 
22 
23 
24 


23-57 
25-06 
26- 1$ 
27-2§ 


47-1 
49-6 
52-2 
54-8 


5-37 
5-53 
6-09 


5-27 
5-42 


20 


4-4/ 


5-05 


5-3t 


5-58 


6-27 


6-57 


7-27 


7-57 


8-26 


8-53 


25 


28-36 


0-57-4 


22 

24 
26 
.28 


4-55 


520 
5-36 
5-53 

5-y2 


5-47 
6-05 
6-24 
6-46 


6-16 
6-35 
6-57 
7-23 


6-46 
7-08 
7-32 
8-02 


7- 18 
7-41 
8-09 
8-45 


7-50 
8-45 
8-47 
9-3.1 


8-21 

8-49 

9-24 

I0>J9 


8-51 

9-21 

9-57 

11-09 


918 

9-47 

10-26 


26 
27 
28 
29 


29-46 
30-5J 
32-07 
33-18 


1-00-1 
02-9 
05-7 
08-6 


5-09 
5-24 
5-4/ 


-30 


6-00 


6-34 


711 


7-54 


8-43 


9-49 








30 


34-29 


1115 




117° 


//4° 


III 


108° 


105° 


.102° 


99° 


96° 


93° 


90° 








donnent l'heure yraie, matiij, pour l'Azimut vers le cM polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

H 

< 

o 


Latitude 29°, 








Azimuth. 


w 
Q 


5° 


/0° 


15° 


20° 


25° 


30° 


35° 


40° 


45° 


50° 


55° 


60° 


© 


m. 


m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. m. 


h. m. 


+ 30 





/ 


/ 


2 

• 


2 


3 


3 


4 


5 


6 


7 


8 


28 





/ 


/ 


2 


2 


3 


3 


4 


5 


5 


6 


8 


26 


/ 


2 


4 


5 


6 


8 


9 


// 


13 


16 


19 


22 1 


24 


2 


4 


6 


8 


10 


13 


15 


18 


21 


25 


30 


36 


oj 22 

TJ 


3 
3 


5 


8 


// 


14 


17 


21 


25 


29 


35 


41 


48 


| 20 


7 


10 


14 


18 


22 


26 


31 


37 


43 


51 


1-00 


*1 18 


4 


8 


12 


17 


21 


26 


32 


38 


44 


52 


101 


112 


* U 


5 


9 


14 


19 


25 


30 


37 


44 


51 


1 -00 


110 


122 


5 


// 


16 


22 


28 


35 


42 


49 


58 


108 


119 


1-33 1 


12 


6 


12 


18 


25 


32 


39 


47 


55 


1-05 


116 


128 


143 1 


10 


7 


13 


20 


27 


35 


43 


52 


101 


112 


1-23 


1-37 


153 


8 


7 


15 


22 


30 


38 


47 


56 


107 


118 


131 


1-46 


2-03 


6 


8 


16 


24 


32 


4/ 


51 


1-01 


112 


1-24 


1-38 


1-54 


2-12 


4 


8 


17 


26 


35 


45 


55 


1-06 


1-18 


1-31 


1-45 


2-02 


2-21 
2-31 J 


+ 2 


9 


18 


28 


38 


48 


59 


hll 


123 


1-37 


1-53 


211 





/O 


20 


30 


40 


51 


103 


IIS 


1-29 


1-43 


2-00 


2/9 


2-40 


- 2 


10 


21 


31 


43 


54 


1-06 


1-20 


/•34 


1-50 


207 


2-27 


2-49 


4 


11 


22 


33 


45 


57 


110 


1-24 


/•39 


1-56 


215 


2-35 


2-59 


6 


12 


23 


35 


48 


1-01 


/•/4 


129 


/•45 


2-02 


2-22 


2-44 


3-08 


8 


12 


24 


37 


50 
53 


104 


118 


134 


1-50 


209 


2-29 


2-52 


3-17 


10 


13 


26 


39 


I -07 


1-22 


h38 


1 -56 


215 


2-37 


3-01 


327 


•S /2 
I 14 


13 


27 


41 


55 


1-10 


1-26 


/•43 


2-02 


2-22 


2-44 


309 


3-37 


U 


28 


43 


5ft 


114 


1-30 


h48 


2-08 


2-29 


252 


3-18 


3-47 


►3 16 


IS 


30 


45 


/•0/ 


117 


135 


1-53 


2/4 


2-36 


300 


3-27 


3-58 


1*4 


15 


31 


47 


103 


1-21 


1-39 


1-58 


2-20 


2-43 


308 


3-37 


4-09 


£ 20 


16 

• 


32 


49 


106 


1-24 


1-43 


204 


226 


2-50 


317 


3-47 


4-20 


22 


17 


34 


51 


1-09 


1-28 


1-48 


2-09 


2-32 


2-58 


3-26 


3-57 


A-32 


24 
26 


18 

18 


35 
37 


53 

56 


112 
/•/5 


1-32 
136 


1-53 
157 


215 
2-21 


2-39 
2-46 


3-06 
3/4 


3-35 
345 


408 
4/9 


AAA 


4-58 


28 


19 


38 


58 


h!8 

_ 


I 40 


202 


2-27 


2 53 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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I Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

H 

►J 
U 
W 

Q 


Latitude 3/°. 


• 

o 

t-t 

H 

< 

t-t 
.-) 

8 

Q 


Attrub 
Horizon. 


A *T»*TT1»TT 




63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Dasc. 


+ 30 


h. m. 
0- 9 


h. m. 
0-10 


h. m. 
0-12 


h. m. 
0/4 


h. m. 
0-16 


0-20 


h. ns. 
0-25 


h. m. 
033 


a. m. 
0-45 


h. m. 
1-04 


P 




0-00 


h. m. 
0- 0-0 


28 
26 

24 
22 


25 

40 

54 

1-07 


29 

45 

1-00 

1-14 


32 

51 

1-07 

1-23 


37 

58 

1-16 

132 


43 
1-06 
1-27 
1-44 


51 
1-16 
1-37 
1-57 


1-02 
1-28 
1-51 
2-11 


1-13 
143 
2-08 
2-29 


1-30 
2-01 
2-27 
2 49 


1-51 
2-23 
2-49 
3-11 


1 

2 
3 
4 

5 


1-10 
2-20 
3-30 
4-40 


2-4 
4-8 
7-2 
9-6 


20 


1-19 


1-27 


1-37 


l-4 [ 8 


2-00 


214 


2-30 


248 


3-09 


3-31 


5-50 


0-12-0 


18 
16 
14 
12 


1-31 
1 -42 
1-53 
2-03 


1-40 
1-52 
2-03 
215 


I SO 
2-03 
2-15 
2-27 


202 
2-16 
229 
2-41 


215 
2-30 
2-44 
2-57 


230 
2-46 
3-00 
3-14 


2-47 
3-03 
3*18 
3-33 


3-06 
3-22 
3-38 
353 


327 
3-43 
3-59 
4/4 


3-49 
4-06 
4-22 
4-37 


6 

7 
8 
9 


7-00 

810 

9-21 

10-31 


14-5 
16-9 
19-4 
21-9 


10 


213 


2-25 


2-39 


2-54 


3-10 


3 27 


3-46 


4-07 


4-29 


4-52 


10 


11-41 


0-24-3 


8 
6 

4 
+ 2 


2-23 
2-33 
2+2 
2 52 


2-36 
246 
2-56 
307 


2-50 
3-01 
3-12 
3-23 


3-05 
317 
3-28 
3-40 


3-22 
3-34 
3-46 
3-58 


3-40 
3-53 
4-06 
4-18 


4-00 
4-13 
4-26 
4-39 


421 
4-34 
448 
5-01 


4-43 
4-57 
5-10 
5-24 


5-06 
5-20 
5-33 
547 


II 
12 
13 
14 


12-52 
1402 
IS- 13 
16-24 


26-8 
29-4 
31-9 
34-5 





3-01 


317 


3 33 


3-51 


4-10 


4-30 


4-52 


514 


5-37 


6-00 


15 


17-34 


0-37-1 


- 2 

4 
6 
8 


3-11 
3 20 
3-30 
3-40 


3-27 
3-37 
347 
3-57 


3-44 
3-55 
4-05 
4/6 


4-02 
414 
425 
4-37 


422 
434 
4-46 
4-58 


4-43 
4-55 
5-08 
5-20 


504 
5-17 
5-30 


527 
540 


5-50 


6-13 
6-27 
6-40 
6-54 


16 
17 
18 
19 


18-45 
19-57 
21-08 
22-19 


39-7 
42-3 
45-0 
478 


6-03 
6-17 
6-31 


5-53 
6-07 


543 


10 


3-49 


4-08 


4-28 


4-48 


5-10 


533 

5-47 
6-01 
6-15 
6-30 


5-57 


621 


6-45 


7-08 


20 


23-31 


0-50-5 


12 
14 
16 
18 


3-59 
4-/0 
4 21 
432 


4/9 
4-30 
4-4/ 
4-53 


4-39 
4-51 
5-03 


5-01 
5- 13 


523 


6-11 
6-25 
6-40 
6-56 


6-35 
6-50 
7-05 
7-22 


7-00 
714 
7-30 
7-47 


7-23 
738 
7-54 
8-11 


21 
22 

23 
24 


24-43 
25-55 
27-07 
28-20 


53 3 

56-2 

59-1 

1-02-1 


5-36 
5-50 
6-05 


5-26 
5-40 


5-16 


20 


443 


5-06 


529 


5-54 


6-20 


647 


7-13 


7-39 


8-05 


8-29 


25 


2932 


105-1 


22 
24 
26 
28 


4-55 
508 
5-22 
5-37 


519 
5-33 
5 48 
6-05 


5-44 
5-59 
6-16 
6-34 


610 
6-26 
6-44 
7-05 


6-37 
6-54 
7-14 
7-37 


704 
7-23 
7-45 
8-10 


7-32 
7-52 
8-15 
8-41 


7-59 
8-20 
8-45 
9-14 


8-25 
8-47 
9-12 
9-44 


8-49 

9-11 

9-37 

10-09 


26 
27 
28 
29 


30-45 
31-59 
33-13 
34-27 


08-2 
11-3 
14-5 
17-8 


-30 


5-54 


6-23 


6-55 


7-28 


8-04 


841 


9-18 


9-55 


10-28 


10-56 


30 


35-41 


1-21-2 




\\T 


114° 


III 


I08 c 


105° 


102° 


99 > 


96° 


93° 


90* 








give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

< 

o 


Latitude 32°. 






Azimuth. 


(4 


5° 


10° 


15* 


20° 


25° 


30° 


35° 


40° 


AS* 


50° 


55° 


60° 


o 


m. 


m. 


b< m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


+ 30 


/ 


2 


0- 3 


0- 3 


0* 4 


0- 5 


0- 6 


0- 8 


0- 9 


0-11 


013 


0-16 


28 


2 


3 


5 


6 


8 


10 


/3 


15 


18 


21 


25 


30 


26 


2 


5 


7 


9 


/2 


IS 


/8 


22 


26 


31 


36 


A3 


24 


3 


6 


9 


12 


16 


20 


24 


29 


34 


40 


47 


55 


o 22 


4 


8 


// 


15 


20 


25. 


29 


35 


41 


48 


57 


I 06 


g 20 


4 


9 


0/4 


0-t8 


0-23 


0-29 


0-35 


41 


0-48 


0-57 


106 


" ,7 i 


^ /8 

4> 


S 


10 


/6 


21 


27 


33 


40 


47 


55 


1-05 


115 


128 


rii /6" 

J /4 


6 


12 


/8 


23 


30 


37 


45 


53 


1-02 


112 


1-24 


1-38 


6 


13 


/9 


26 


34 


4/ 


49 


59 


/•09 


120 


1-33 


1-48 


12 


7 


U 


21 


29 


37 


45 


54 /-04 


115 


127 


1-41 


157 


10 


6 


(6 


0-23 


0-31 


0'40 


0-49 


59 


1-10 


1-21 


134 


1-49 


2-06 1 


8 


8 


17 


25 


34 


43 


S3 


1-03 


1-15 


1-28 


1-42 


1-57 


2-15 


6 


9 


18 


27 


36 


46 


S7 


l-t)8 


1-20 


1-34 


1-48 


205 


2-24 


4 


9 


19 


29 


39 


49 


1-01 


1-12 


1-25 


/•40 


1-55 


2-13 


2-33 


+ 2 


/O 


20 


31 


4/ 


52 


h04 


1-17 


131 


/•46 


2-02 


221 


241 





// 


21 


0-32 


0-43 


0-56 


1-08 


1-21 


1-36 


1-52 


2-09 


2-28 


2-50 


- 2 


// 


23 


U 


46 


59 


112 


1-26 


1-41 


1-58 


2-16 


236 


2-59 


4 


12 


24. 


36 


48 


1-02 


1-16 


1-31 


1-46 


2-04 


2-23 


2-44 


3-08 


6 


12 


2$ 


38 


$1 


1-05 


/•/9 


1-35 


1-52 


210 


2-30 


2-52 


3-16 


8 


13 


26 


40 


53 


108 


1-23 


/•39 


1-57 


216 


237 


3-00 


3-25 


/O 


/4 


27 


6 -41 


0-56 


hll 


127 


/•44 


2-02 


2-22 


2-44 


3-08 


3-34 


4 ,2 


14 


29 


43 


58 


114 


l-3f 


1-49 


2'08 


2-28 


2-51 


3-16 


3-43 


B /4 


IS 


30 


45 


lot 


117 


1-35 


153 


213 


2 35 


2-58 


3-24 


3-53 


3 /c> 
« /8 


15 


31 


47 


1-03 


h2l 


1-39 


1-58 


2*19 


2-41 


3 06 


3 33 


4-02 


16 


32 


49 


1-06 


124 


/•43 


203 


2-25 


2-48 


3-14 


3 42 


4-13 


g 20 
22 


17 


34 


0-5/ 


1-09 


1-28 


/•47 


2-08 


2-31 


2-55 


3-22 


3-51 


4-23 


17 


35 


53 


1-12 


f-31 


/•5/ 


213 


237 


3-02 


3-30 


4-00 


434 


24 
26 


18 
19 


37 
38 


55 

58 


hl$ 
1-18 


135 
/•39 


/•56 
201 


2-19 
2 25 


243 
2-50 


3-10 
317 


3-39 
3-48 


4/0 
4-2/ 


4-45 


4-58 


28 


20 


40 


1-00 


1-21 


1-43 


2-06 


2-30 


2-S7 


3-26 


3-57 


4-32 


5-11 


- 30 


20 


4/ 


1 -02 


1-24 


\-47 


211 


2-36 


3-04 


3-34 


4-07 


4-44 


5-25 


AziMUT au p61e deprime continue 


125° 


1*20° 


Quan< 


ILat. 


et Dec 


:. sont du meme nom, les termes au dessous de la ligne noire | 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

as 
o 

l-l 
H 

< 

i-i 
i-) 

u 

w 

Q 


Latitude 32°. 


• 

o 

O 

w 

Q 


A L' Horizon 
Vrai 


Azimuth. 


90° 




63? 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87" 


Amp. 


Diff. 
Asc. 


+ 30 


h. m. 
0-/7 


h. m. 
0-20 


h. m. 
0-23 


ft. m. 
0-26 


ft. m. 
0-30 


h. m. 
0-36 


044 


ft. m. 
0-55 


h. m. 
110 


n. m. 

r-3o 


e 




0-00 


h. m. 
0- 0-0 


28 
26 
24 
22 


33 

48 

101 

113 


37 

53 

f-08 

1-21 


42 

59 

115 

1-30 


' 48 
107, 
124 
r-40 


. 55 
hi 6 
1-35 
I 52 


r-04 
h27 
t-47 
2-05 


T-15 

r-40 

2-0 h 
2-20 


1-29 
1-55 
2-18 
2-38 


1-46 
2-14 
2-37 
2-57 


2-07 
2-35 
2-58 
3-19 


/ 

2 
3 
4 


l-H 
2-22 
332 
4-43 


2-5 
5-0 
7-5 

too 


20 


125 


h34 


1-44 


1-55 


2-07 


2-22 


2-38 


2 56 


3-16 


3-38 


5 

6 

7 
8 
9 


5-54 


0-12-5 


18 
16 

14 
12 


1-36 
1-47 
1-58 
208 


1-46 
158 
209 
2-19 


f-57 
2-09 
2 21 
2 32 


209 
2-22 
234 
247 


2 22 

2-36 
2-49 
302 


2 37 
2-52 
306 
319 


2-54 
3-0? 
3-24 
3-37 


3-12 
3 28 
3-43 
357 


3-31 
3-49 
4-04 
4-18 


3-55 
4-11 
4-26 
4-40 


7-04 

816 

927 

10-38 


15-1 
17-6 
20-2 
22-7 


10 


2 18 


2-30 


243 


2-S8 


3-14 


3-32 


3-51 


4-U 


4-32 


4*54 


10 


11-49 


0-25-3 


8 
6 

4 
+ 2 


2-27 
2-37 
246 
255 


2-40 
2-50 
3-00 
3 IB 


2-54 
3-05 
3-16 
3-26 


3-10 
3-21 
3-33 
3-43 


3-26 
3 38 
3 50 
401 


3-44 
3-57 
409 
4-2/ 


404 
4/6 
4-29 
4-4/ 


4-24 
4-37 
4-50 
503 


4-46 
4-5? 
5- 12 
5-25 


5-08 
5-21 
5-34 
5-47 


II 
12 
13 
14 


h3-00 
14-11 
h5-23 
16-35 


279 
30-5 
33 2 
359 





3-04 


320 


3 36 


3-54 


4 13 


4-33 


4-53 


5-15 


5-37 


6-00 


15 


M-46 


0-38-6 


-2 
4 
6 
8 


3- 14 
323 
332 
342 


330 
3-40 
349 
4-00 


347 
357 
4-08 
4-18 


405 
4/5 
4-27 
438 


424 
4-36 
4-47 
4-59 


4-44 
4-56 
508 
5-2t 


5-06 
5-18 
5-31 


5-28 
5-40 


5-50 


6-13 
6-26 
6-39 
6-52 


16 
17 
18 
19 


18-58 
20- kO 
2P-22 
22-35 


41 -3 
44/ 
46-9 
497 


6-03 
6-16 
629 


553 
606 


5-43 


10 


3 51 


4/0 


4-29 


4-50 


511 


5-33 


5-56 


6-19 


6-43 


7-06 


20 


23-47 


0-52-6 


12 
14 
16 
18 


401 
4 11 
422 
433 


4-20 
4-3/ 
4-42 
4-54 


440 
4-52 
504 


SOI 
5-13 


5-23 


5-46 
6-00 
6-13 
6-28 


610 
623 
6-38 
653 


6-33 
6 47 
7-03 
7-18 


657 
7-11 
7-26 
7-44 


7-20 
7-34 
7-49 
805 


21 
22 
23 
24 


25-00 
2613 
27-26 
28-40 


55-5 

58-5 

1-01-5 

046 


536 
5-49 
603 


5-26 
5-39 


516 


20 


4-44 


5-06 


5 29 


553 


6-18 


6-43 


7-09 


7-35 


7-59 


8-22 


25 


29-53 


1-07-8 


22 

24 
26 
28 


4-56 


5-19 
5-32 
5-47 
6-02 


543 
557 
6- 13 
631 


6-08 
624 
6-41 
7-00 


6-34 
6-51 
7-09 
7-30 


TOO 
718 
7-38 
8-01 


7-27 
746 
8-07 
8-32 


7-53 
8-12 
8-35 
9-01 


8-18 
9-38 
9-01 
9-29 


8-41 
9-02 
9-25 
9-53 


26 
'27 
28 
29 


31-08 
32-22 
33-37 
34-52 


no 

14-3 
17-6 
211 


508 
521 
5 36 


-30 


552 


6 20 


6-50 


7 22 


756 


8-29 


9-03 


9-35 


10-05 


10-30 


30 


36-08 


1-24-6 




\\T 


114° 


111° 


108° 


105' 


102° 


99 9 


96° 


93° 


90° 








donnent l'heure vraie, matin, pour l'Azimut vers le cdte* polaii 


e du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



CL1NATI0N. 


Latitude 33*. 






Azimuth. 




5° 


10° 


15° 


20 9 


25° 


30° 


35° 


40° 


45* 


50* 


55° 


60° 


p 


m. 


m. 


h. to. 


a. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


n. m. 


u. m. 


+ 30 


/ 


2 


0- 4 


0- 5 


0- -6 


0- 8 


010 


0-// 


0/4 


0-16 


0-/9 


0-23 


28 


2 


4 


6 


8 


10 


13 


H 


f9 


22 


26 


31 


37 


.26 


3 


5 


8 


// 


14 


18 


21 


25 


30 


35 


42 


49 


24 


3 


7 


/O 


/4 


18 


22 


27 


32 


38 


44 


52 


hOI 


• 22 


4 


8 


/3 


17 


22 


27 


32 


38 


45 


53 


h02 


1-12 


§ 20 


5 


/O 


015 


20 


0-25 


0-31 


037 


0'U 


0-52 


hOI 


III 


1-23 


^ /5 


5 


// 


17 


23 


29 


35 


42 


50 


59 


1-09 


h20 


1-33 


* 16 

J /4 


6 


12 


19 


25 


32 


39 


47 


56 


h06 


hi 6 


h29 


/•43 


7 


U 


20 


28 


35 


43 


52 


1-02 


112 


1-24 


h37 


hS2 


/2 


7 


15 


22 


30 


39 


47 


57 


107 


hl8 


1-31 


h45 


201 


/O 


8 


16 


0-24 


0-33 


042 


0-51 


hot 


112 


1-24 


1-38 


hS3 


210 


8 


9 


17 


26 


35 


45 


55 


h06 


118 


1-31 


1-45 


201 


2-19 


6 


9 


/* 


28 


38 


48 


59 


hiO 


1-23 


1-37 


hS2 


2-09 


2-28 


4 


/O 


20 


30 


40 


51 


1-02 


h15 


128 


h42 


h59 


216 


2-36 


+ 2 


/O 


21f 


31 


42 


54 


I -06 


h!9 


1-33 


1-48 


2-05 


2-24 


2-45 





// 


22 


0-33 


0-45 


0-57 


110 


h23 


138 


1-54 


2-12 


232 


2-53 


- 2 


/2 


23 


35 


47 


I -00 


114 


1-28 


1-43 


2-00 


2-19 


239 


3-02 


4 


12 


24 


37 


50 


103 


117 


132 


1-49 


2-06 


2-25 


2-47 


3-10 


5 


13 


25 


39 


52 


I -06 


1 -20 


h37 


1-54 


212 


232 


2-54 


3 19 


8 


13 


27 


40 


54 


109 


1-25 


1-41 


159 


2-18 


2 39 


302 


3-27 


10 


14 


28 


0-42 


0-57 


1-12 


1-29 


1-46 


2-04 


2-24 


2 46 


310 


3-36 


jS /2 


U 


29 


44 


59 


115 


132 


ISO 


210 


2-30 


2-53 


318 


3-45 


1 /4 


15 


30 


46 


I -02 


1-19 


1-36 


1-55 


215 


2-37 


3<00 


3-26 


3-54 


3 '* 


16 


32 


48 


105 


1-22 


1 40 


2-00 


2-21 


2-43 


3-V8 


3 34 


4-04 


16 


33 


50 


1-07 


1 -25 


1-44 


2-05 


2-26 


2 50 


345 


3-43 


4/4 




17 


34 


0-52 


hlO 


1-29 


1-49 


2-10 


2-32 


2-56 


3-23 


3-52 


4-24 


22 


18 


36 


54 


1-13 


1-32 


1-53 


2-15 


2-38 


3 '04 


331 


401 


4-34 


24 
25 


18 
19 


37 
38 


56 
58 


his 

1-18 


1-36 
1-40 


1-57 
202 


2-20 
2-26 


2-44 
2-51 


311 
3-19 


3-40 
3-48 


411 
421 


4-46 


4-57 


28 


20 


40 


hOO 


1-21 


1-44 


207 


2-31 


2-58 


$27 


3-58 


432 


5-10 


- 30 


21 


4/ 


h03 


1-25 


1-48 


212 


2-37 


3-05 


3-35 


4-08 


4-44 


5-24 


* 






Azimuth from depressed pole continued 


125° 


120* 


W 


hen L 


at and 


I Dec. are of the same name, the terms below the black line • 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



Declination. 


Latitude 33?. 


m 

O 

85 

•-) 
O 

w 
Q 


At truk 
Horizon. 


A^nLTTTTTJ' 




53° 


66° 


59° 


72° 


75° 


78° 


8V 


84* 


87° 


90° 


Amp. 


Dasc 


+ 30 


h. m. 
0-26 


h. m. 
0-29 


h.'m. 
0-33 


048 


h. n. 
0-44 


h. m. 
0-51 


h. m. 
1-01 


h. m. 
hl3 


h.m. 
1-29 


h. m. 
149 


o 




e / 
0-00 


h. m. 
0- 00 


28 
26 
24 
22 


4/ 

55 

107 

120 


46 
l-OI 
115 
128 


51 
h08 
123 
1-37 


58 
11-6 
I 32 
1-48 


/•06 
l>26 
1-43 
1-59 


1-16 
1-37 
h56 
2-13 


1-28 
1 -5/ 
2-10 
2-28 


l~42 
2-06 
227 
2-46 


2-00 
2 '24 
2-46 
305 


2-20 
2-46 
3*07 
3 26 


/ 

2 1 
3 
4 


1-12 
2-23 
3-35 
446 


2-6 

5-2 

7-8 

10-4 


20 


1-31 


/•40 


1-50 


202 


2-/4 


2-29 


245 


3-03 


3-22 


3-44 


5 


5-58 


0-13-0 


18 
16 
14 
12 


142 
I 52 
203 
212 


1-52 
2 03 
214 
2-24 


2 03 
2-15 
2-26 
2-37 


215 
2-28 
2-40 
2-51 


2-29 
2*42 
2-55 
3-07 


2-44 
2-58 
3-// 
3-24 


3-00 
3-15 
3-29 
3-42 


319 
3-34 
3-48 
401 


3-38 
3^54 
408 
4-22 


4-00 
4-/5 
4-30 
4-44 


6 
7 
8 
9 


7-10 

8-21 

9-33 

10-45 


157 
183 

20-9 
23-6 


10 


2 22 


2-34 


2 48 


3 03 


319 


3-36 


3-55 


4/4 


4-35 


4-57 


10 


11-57 


0-263 


8 
6 

4 

+ 2 


2-31 
2-40 
2-50 
2-59 


2-44 
2 '54 
3-04 
3-13 


2-59 
3'09 
3-19 
3-29 


3/4 
3 25 
3-35 
3-46 


3-30 
3*42 
3 53 
4*04 


3-48 
4-00 
4-/2 
4-23 


4-07 
4/9 
4-3/ 
4-43 


4-27 
4-40 
4-52 
504 


4-48 

5- 13 

5-26 


5-10 
5 23 
5-35 
5-48 


II 

12 
13 
14 


13-09 
14-21 
15-34 
16-46 


29-0 
31-7 
345 
37-3 





3 08 


323 


3-39 


3-57 


4/5 


4-35 


4-55 


5-16 


5-38 


6-00 


15 


17-59 


0-40-1 


- 2 

4 
6 
8 


3-17 
3-2* 
3 35 
344 


3 32 
3*42 
3-52 
4-02 


3-49 
3-59 
4-10 
4 20 


407 
4/8 
4-29 
4-40 


4-26 
4-37 
4-49 
5-00 


4-46 
458 
5-09 
5-21 


5-07 
5-V9 
5-31 


5-28 
5-41 


5-50 


6-12 
6-25 
6-37 
6-50 


16 
17 
18 
19 


19-11 
20-24 
21-37 
22-51 


42-9 
45-8 
48-7 
51-7 


6-03 
615 
6-28 


5-53 
6-05 


5 43 


10 


3 53 


4// 


4-31 


4-5/ 


5-12 


533 


5-56 


6 18 


6-41 


7-03 


20 


2404 


0-54-7 


12 
\4 
16 
18 


403 
4-13 
4-23 
4-33 


4-22 
4-32 
4-43 
4-54 


4-4/ 
4-52 
504 


502 
5 14 


5-24 


5-46 
5-59 
612 
6-26 


6-08 
622 
6-35 
6-50 


6-31 
'6-45 
6-59 
7/4 


6-54 
7-08 
7 22 
7-38 


716 
7 30 
7-45 
800 


21 
22 
23 
24 

25 


25-18 
26-32 
27-46 
29-01 


57 7 

1-00-8 

04-0 

072 


5-36 
5-49 
6-02 


5-26 
539 


5-16 


20 


4-44 


5-06 


5-28 


5-52 


6-16 


6-4/ 


705 


730 


7-54 


8-16 


30-16 


1-10-5 


22 

24 
26 
28 


4-56 


5-18 
5-31 
5-45 
6-00 


542 
5-56 
611 
6-27 


6-06 
6-21 
6-37 
656 


6-31 
6-47 
705 
7 24 


6-56 
713 
732 
7-54 


7-22 
7-40 
8-00 
8-22 


747 
8-06 
8-26 
8-50 


8-11 
8-30 
852 
9/6 


8-34 
8-53 
9-14 
940 


26 
27 
28 
29 


31-31 
32-46 
34-02 
35-19 


13-9 
17-3 
20-8 
24-4 


508 
5 21 
5-35 


-30 


5-50 


617 


6-46 


7-16 


7 47 


8-18 


8-50 


9-20 


9-47 


10-11 


30 


36-36 


1-28-1 


117° 


114° 


III 


108° 


105° 


102° 


99° 


96° 


93° 


90° 






give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

S5 
O 

¥•4 

u 








Latitude 34°* 








Azimuth. 


w 


5° 


10° 


t5° 


2or 


25? 


30° 


35° 


40* 


45° 


S<F 


55° 


60° 


e 


BK 


BL 


a. m. 


h. in. 


h. m. 


h. m. 


h. m 


h. m. 


h. m. 


h. hk 


n. m. 


h. m. 


+ 30 


2 


3 


0- 5 


0- 7 


0- 9 


O'll 


0-13 


0-15 


0-18 


0-21 


6-25 


0-30 


28 


2 


S 


7 


10 


13 


16 


19 


22 


26 


3f 


37 


A3 


26 


* 


6 


9 


13 


*6 


20 


24 


29 


34 


40 


47 


56 


24 


4 


8 


12 


l& 


20 


25 


30 


35 


42 


49 


57 


1-07 


. 22 


4 


9 


\4 


19 


24 


29 


35 


41 


49 


57 


h07 


1-18 


.-§ 20 


* 


to 


016 


0-21 


0-27 


0-33 


0-40 


0-47 


0-56 


h05 


h!6 


h28 




6 


12 


18 


24 


31 


38 


45 


S3 


1-02 


ht3 


I 24 


138 


£ /6 

J /4 


tf 


13 


20 


27 


34 


42 


50 


59 


1-09 


h20 


h33 


1-48 


7 


n 


22 


29 


37 


45 


55 


I -04 


hIS 


127 


h4l 


1-57 


12 


8 


15 


23 


32 


49 


49 


59 


hto 


h2F 


hU 


h49 


2 06 


10 


St 


17 


0-25 


0-34 


0-43 


0-53 


104 


IIS 


128 


h4l 


hS7 


2-15 


8 


9 


f8 


27 


36 


46 


57 


1-08 


1-20 


h34 


1-48 


205 


2-23 


6 


9 


P9 


29 


39 


49 


1-01 


113 


1-25 


h39 


hS5 


212 


2 31 


4 


10 


20 


31 


4b 


52 


1-04 


117 


1-30 


h4S 


2-02 


2-20 


2 40 


+ 2 


II 


21 


32 


U 


56 


1-08 


1-21 


h3S 


hSI 


2-08 


2-27 


248 





II 


23 


0-34 


0-46 


0-58 


112 


1-26 


1-40 


IS7 


215 


2-34 


2-56 


- 2 


12 


24 


36 


48 


f-0'f 


his 


r-30 


I-4S 


2-03 


2 21 


2-42 


305 


4 


12 


25 


38 


51 


104 


1-19 


1-34 


ISO 


208 


2-28 


2-49 


3-13 


6 


13 


26 


39 


53 


1-07 


1-23 


139 


1-56 


2-14 


2-35 


2-57 


3-21 


8 


U 


27 


41 


56 


l-ll 


h26 


143 


201 


2-20 


2-4/ 


304 


3-30 


/O 


14 


28 


0-43 


58 


hl4 


1-30 


147 


2-06 


2-26 


2-48 


3 12 


3 38 


£ 12 

1 U 


IS 


30 


45 


1-00 


hl7 


h34 


152 


2-11 


2-32 


255 


3-20 


3-47 


IS 


31 


47 


1-03 


120 


1-38 


1-57 


216 


2-38 


302 


3-28 


3-56 


'5 /6 

i is 

.-•4 


16 


32 


49 


1-05 


1-23 


1-42 


2-01 


222 


2-45 


309 


3-36 


4-05 


17 


33 


50 


1-08 


1-26 


1-46 


2-06 


2-28 


2-51 


317 


3-44 


4/5 




17 


35 


52 


hll 


I -30 


ISO 


211 


2-33 


2-58 


3-24 


3-53 


4-25 


22 


18 


36 


54 


1-13 


1-33 


1-54 


2-16 


2-39 


305 


3-32 


4*02 


4-35 


24 
26 


19 
19 


37 
39 


57 
59 


116 
1-19 


1-37 
1-41 


1-58 
2-03 


2-21 
2-27 


2-45 
252 


3-12 
3-20 


3-41 
3-49 


4/2 
4-22 


446 


4-57 


28 


20 


40 


hOI 


1-22 


144 


2-08 


2-32 


2-59 


3-27 


3-58 


432 


509 


- 30 


21 


42 


I -03 


h25 


148 


2-13 


2-38 


306 


3-36 


4-08 


4-44 


5-23 


AziMUT au p61e deprim^ continui 


125° 


120° 


I Quar 


id Lat 


. etDe 


:c. son! 


t du mSme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 
% 

•-) 

u 

w 

Q 


Latitude 34 q > 


• 

O 

< 

a 

o 

W 

Q 


A L'Horizon 
Vrai. 


A7.TMTTTW. 




63° 


66° 


69° 


7T 


75° 


78° 


81° 


84° 


I 8T 


90° 


Amp. 


Diff. 

Asc. 


+ 30 


0-33 


h. m. 
038 


h. m. 
0-43 


a* m. 

0-48 


h. m. 
0'55 


h. m. 
1-04 


h< ill. 
115 


a. net. 
1-28 


a. in. 
/•42 


h* m. 
2-05 


o 




o / 

0-00 


h. m. 
0- 00 


28 
26 
24 
22 


48 
101 
1-14 
1-25 


54 
1-08 
1-22 
1-34 


/ -00 
1-16 
1-30 
1-44 


1-07 
1-25 
1 -40 
1-55 


116 
1-35 
151 
2-07 


1-27 
1-47 
2-04 
221 


h39 
2-00 
2*19 
2-36 


1-54 
2-16 
2-36 
2 S3 


2-tO 
2-33 
2-53 
3*11 


2-32 
2-56 
3-15 
3-33 


t 

2 

3 
4 


1-12 
225 
3-37 
4-50 


2-7 

5-4 

8-1 

10-8 


20 


1-36 


1-46 


1-56 


2-08 


221 


2-36 


2-52 


309 


3-28 


3-49 


5 


6-02 


0-13-5 


18 
16 
U 
12 


1-47 
1-57 
207 
217 


1-57 
2-08 
219 
2-29 


2-09 
2-20 
2-31 
2 42 


2-21 
2-34 
2-45 
2-56 


2-35 
2-47 
300 
312 


2-50 
303 
3-16 
3-28 


306 
3-20 
3-33 
3-46 


3-24 
3-39 
3-52 
4-05 


3-43 
3*58 
4-12 
4-25 


4-05 
4-19 
4-33 
4-47 


6 
7 

8 
9 

10 


7- IS 

8-27 

9-40 

10-53 


16-2 
19-0 
21-8 
24-5 


10 


2-26 


2-39 


2-52 


3-07 


323 


3-40 


3-58 


418 


4-38 


4-59 


12-05 


0-27-3 


8 
6 

4 

+ 2 


2-35 
2-44 
2-53 
3-02 


248 
2-58 
3 07 
317 


3-03 
313 
323 
3-32 


318 
3-28 
3-39 
3-49 


3-34 
3-45' 
3-56 
4-07 


3-52 
4-03 
4-15 
4*26 


4-10 
4-22 
4-34 
4-45 


4-30 
4-42 
4-54 
546 


4-50 
5 03 
5-15 
5-27 


5'I2 
5-24 
5-36 
5-48 


II 

12 
13 
14 

15 


13-18 
14-31 
15-45 
16-58 


30-1 
33-0 
35-8 
38-7 





311 


3-26 


3-42 


3-59 


4-18 


4-37 


457 


5-17 


5-39 


6-00 


18-12 


0-41-7 


-2 
4 
6 
8 


3-19 
3-28 
3-37 
3-4.6 


3-35 
3-44 
3 54 
4-03 


3-52 
4-02 
4/2 
4-22 


410 
4-20 
4-30 
4-4/ 


4-28 
4-39 
4-50 
501 


4>48 
4-59 
5-10 
5 22 


508 
5-20 
5-31 


5-29 
5-41 


5-50 


6-12 
6-24 
6-36 
6-48 


16 
17 
18 
19 


19-25 
20-39 
21-53 
2307 


44-6 
47-6 
50-6 
53-7 


6-02 
6-15 
627 


5-53 
60S 


5-43 


10 


3-55 


4-13 


4-32 


4-52 


5-12 


5 33 


5-55 


617 


6-39 


701 


20 


24-22 


0-56-8 


12 
U 
16 
18 


4-05 
4-/4 
4-24 
4-34 


4-23 
4-33 
4-44 
4-54 


4-42 
4-53 
504 


5 -03 
5-14 


S-24 


5-45 
5-58 
6-10 
6-24 


607 
6-20 
6-33 
6-47 


630 
6-43 
6-56 
7.-10 


6-52 
7-06 
7-20 
7-34 


7-13 
7-27 
7-41 
7-55 


21 
22 
23 
24 

25 

26 
27 
28 
29 


25-37 
26-52 
28-07 
29-23 


1-00-0 
03-3 
06-5 
09-9 


5 35 
5-48 
601 


5-25 
5-38 


516 


20 


4-45 


5-06 


5 -28 


551 


6-14 


6-38 


7-02 


7-26 


7-50 


811 


30-39 


1-13-3 


22 
24 
26 
28 


4-56 


5-18 
5-30 
5-44 
558 


5-40 
5-54 
6-08 
6-24 


6*04 
619 
6 34 
651 


6-28 
6-44 
7-00 
719 


6-53 
709 
7-27 
7-47 


718 
7-35 
7-53 
8-14 


7-42 
7-59 
8-19 
841 


8-08 
8-24 
8-45 
9-08 


8-27 
8-45 
9-04 
9 28 


31-55 
33-12 
34-30 
35-47 


16-8 
20-4 
241 
27-8 


508 
5 20 
533 


-30 


5-48 


6/4 


6-42 


7-yo 


7-40 


8-10 


8-39 


9-07 


9-35 


9-55 


30 


37-06 


1-31-7 




117° 


//4° 


///• 


108* 


105° 


102* 


99° 


96° 


93° 


90° 






donnent l'heure vraie, matin, pour PAzimut vers le c6te* polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



■ 

55 
o 

53 

o 
w 

Q 


« 




Latitude 35°. 






Azimuth. 


5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45° 


50° 


55° 


60° 


o 


m. 


m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. m. 


h. ni. 


h. m. 


a. m. 


h. m. 


+ 30 


2 


4 


0- 6 


0- 8 


0-11 


0-13 


0-16 


0-19 


0-22 


0-26 


0-31 


37 


28 


3 


6 


8 


II 


15 


18 


22 


26 


31 


36 


42 


50 


26 


3 


7 


11 


14 


18 


23 


27 


32 


38 


45 


53 


h02 


24 


4 


8 


13 


17 


22 


27 


33 


39 


46 


S3 


1-02 


h!3 


6 22 


5 


10 


15 


20 


26 


31 


38 


45 


S3 


hOI 


III 


123 


£ 20 


6 


II 


0-17 


0-23 


0-29 


0-36 


0-43 


0-51 


0-59 


1-09 


h20 


133 


- 1 18 


6 


12 


19 


25 


32 


40 


48 


56 


h06 


117 


h29 


1-43 


£ 16 


7 


14 


21 


28 


36 


43 


52 


102 


112 


1-24 


h37 


I 52 


* U 


7 


15 


23 


30 


39 


48 


57 


107 


119 


1-31 


/•45 


2-01 


12 


8 


16 


24 


33 


42 


51 


102 


113 


1-25 


1-38 


153 


2-10 


10 


9 


17 


0-26 


0-35 


45 


0-55 


1-06 


118 


h3l 


145 


2-00 


2-18 


8 


9 


18 


28 


38 


48 


59 


110 


1-23 


h36 


151 


2 08 


2-27 


6 


10 


20 


30 


40 


51 


1-02 


his 


1-28 


1-42 


1-58 


215 


2-35 


4 


10 


21 


31 


42 


54 


I -06 


1-19 


1-33 


h48 


2 04 


2 23 


2-43 


+ . 2 


It 


22 


33 


45 


57 


hlO 


1-23 


1-38 


1-54 


211 


2-30 


2-51 





11 


23 


0-35 


0-47 


1 -00 


113 


128 


h43 


1-59 


2-17 


2-37 


2-59 


- 2 


12 


24 


37 


50 


103 


117 


h32 


h48 


2 -OS 


2-24 


2-45 


3-07 


4 


13 


25 


38 


52 


1-06 


120 


1-36 


1-53 


211 


2-30 


2-52 


315 


6 


13 


27 


40 


54 


109 


1-24 


1-40 


1-58 


2-16 


2-37 


2 59 


3-24 


8 


U 


28 


42 


57 


112 


1-28 


1-45 


2-03 


2 22 


2-43 


3-07 


3-32 


10 


U 


29 


0-44 


0-59 


115 


1-31 


1-49 


208 


2-28 


2-50 


3/4 


3-40 


4 l2 


15 


30 


46 


hOI 


118 


1 -35 


1-54 


213 


2 34 


2-57 


3 22 


3-49 


1 14 


16 


31 


47 


h04 


1-21 


1-39 


158 


218 


2-40 


3-04 


3-29 


3-57 


.1 /6 


16 


33 


49 


1-06 


1-24 


1-44 


203 


2-24 


2-46 


3-11 


3-37 


4-06 


17 


34 


51 


h09 


1-27 


1-47 


2-07 


2-29 


2-53 


3-18 


3-46 


4-/6 


•** 

p 


17 


35 


0-53 


1-12 


1-31 


151 


212 


2-35 


2-59 


3-26 


3-54 


4-25 


22 


18 


36 


55 


114 


134 


155 


217 


2-41 


3-06 


3-33 


403 


4-35 


24 
26 


19 
19 


38 
39 


57 
59 


1-17 
1-20 


1-38 
h4l 


1-59 
204 


222 
2-28 


2-47 
2-53 


3-13 
3-20 


3-42 
3-50 


412 
4-22 


4-46 


4-57 


28 


20 


4/ 


101 


1-23 


h45 


2-08 


2-33 


3-00 


3-28 


3-59 


432 


5-09 


- 30 


21 


42 


h04 


h26 


/•49 


2-13 


2-39 


3-07 


3-36 


408 


4-43 


521 


Azimuth from depressed pole continued 


125° 


120° 


W 


r henl 


.at an 


d Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

55 
o 

H 


Latitude 35°. 


• 

O 

H 

< 

g 


At true 
Horizon. 


AZTMTTTH. 






63° 


66° 


59° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Dasc. 


e 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. m. 


a. to. 


h. m. 


h. m. 


o 


o / 


h« m. 


+ 30 


0-41 


0-46 


52 


0-59 


1-07 


1-16 


1-28 


142 


1-58 


2-18 





0-00 


0- 0-0 


28 


55 


101 


1-08 


116 


1-26 


1 37 


1-50 


2-05 


2-23 


2-43 


/ 


1-13 


28 


26 


1-08 


hl4 


123, 


1-33 


1-43 


1-56 


2-10 


3-25 


2*43 


3-03 


2 


2-27 


5-6 


24 


1-20 


1-28 


1-37 


1-48 


159 


2-12 


2-27 


2-44 


3-02 


3-22 


3 


3-40 


84 


22 


131 


140 


1-50 


201 


2-14 


2-27 


2-43 


3-00 


3-19 


3-39 


4 


4-53 


112 


20 


1-4.2 


I 52 


2-02 


2/4 


227 


2-42 


258 


3- 15 


3-34 


3-55 


5 


6-06 


0-14-0 


18 


1-52 


203 


2/4 


2-27 


2-40 


2-55 


3-12 


3-30 


3-49 


4-09 


6 


720 


169 


16 


2-02 


2-13 


225 


238 


2-53 


3-08 


3-25 


3-43 


4-03 


423 


7 


833 


197 


14 


2-12 


2-23 


2-36 


2-50 


305 


3-21 


3-38 


356 


4-16 


4-37 


8 


9 47 


22-6 


12 


221 


2-33 


2-46 


3-01 


316 


3-33 


3-50 


4-09 


4-29 


4-49 


9 


1101 


255 


10 


2-30 


2-43 


257 


311 


327 


3-44 


4-02 


4-21 


4-4/ 


5-02 


10 


12-14 


0-28 4 


8 


2-39 


2-52 


3-06 


3-22 


3-38 


3-55 


4-14 


4-33 


4-53 


5-14 


II 


13-28 


31-3 


6 


2-48 


302 


3-16 


3 32 


3-49 


4-06 


4-25 


4-45 


5-05 


5-25 


12 


14-42 


34 2 


4 


2-56 


311 


326 


3-42 


3-59 


4-17 


4-36 


4-56 


5-16 


5-37 


13 


15-56 


37-2 


+ 2 


3-05 


3-20 


3 35 


352 


4-09 


4-28 


4-47 


5-07 


5-28 


5-49 


14 


17-11 


402 





3-14 


3-29 


3-45 


4-02 


4-20 


4-39 


4-58 


5-18 


5-39 


6-00 


15 


18-25 


0-43-3 


-2 

4 
6 
8 


3-22 
331 
3-39 
3-48 


3-38 
3 47 
3-56 
405 


3*54 
404 
4/3 
4-23 


4-12 
4-22 
4-32 
4-42 


4-30 
4-41 
4-5/ 
5*02 


4-49 
500 
5-U 
5-22 


5-09 
5-20 
532 


5-30 
5 41 


551 


6-11 
6-23 
6-35 
6-46 


16 
17 
18 
19 


19-40 
20-55 
22-10 
23-25 


46-3 
49-4 
526 
55-8 


6-02 
614 
6-25 


5-52 
6-04 


5-43 


10 


3 57 


4-/5 


4*33 


4-53 


513 


5-33 


554 


6-16 


6-37 


6-58 


20 


24-41 


0-59-1 


12 

14 
16 
18 


4-06 
4-15 
4-25 
4-35 


4-24 
4*34 
4-44 
4-55 


4-43 
4-54 
504 


5-03 
5-14 


5-24 


5-45 
5-57 
6-09 
6-22 


6-06 
6-19 
6-31 
6-45 


6-28 
6-40 
6-53 
7-07 


6-49 
7-02 
715 
7-29 


711 
7-23 
7-37 
7-51 


21 
22 
23 
24 


25 57 
27-13 
28-29 
29-46 


1-02 4 
05-7 
09-2 
12-7 


5-35 
5-47 
5-59 


5-25 
5-37 


516 


20 


4-45 
4-56 


5-06 


5-27 


5-50 


6-12 


6-35 


6-59 


7-2 1 


7-44 


8-05 


25 


31-04 


1-16-2 


22 


5-17 


5-39 


6-02 


6-26 


6-50 


7- 13 


7-37 


7-59 


8-21 


26 


32-21 


199 


24 


507 


5-29 


5-52 


6-16 


6-41 


7-05 


7-29 


7-53 


8-16 


8-38 


27 


33-39 


23-6 


26 


5-19 


5-43 


6-06 


6-31 


6-56 


722 


7-47 


811 


8-35 


8-57 


28 


34-58 


27-4 


28 


5-32 


5-56 


6-21 


6-47 


7-14 


740 


8-06 


832 


8-56 


917 


29 


36-17 


31-4 


-30 


5-46 


6-11 


6-38 


7-05 


7-33 


8-01 


8-29 


8-55 


9-20 


9-42 


30 


37-37 


1354 




1 17° 


114° 


111° 


108° 


\osr 


10T 


99° 


96° 


93* 


90° 








1 give App. Time A.M. for Azimuth on polar side of Prime Vertical. 



7i 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

< 


Latitude 36*. 






Azimuth. 


P 


5° 


10° 


15° 


20° 


25* 


30° 


35 9 


40° 


45° 


so* 


55° 


60° 




m. 


m. 


b. m. 


h. m. 


a. m. 


h. m. 


h. m. 


h. m. 


h- m. 


h. m. 


h. m. 


h. m. 


+ 30 


2 


5 


0- 7 


0-10 


0-13 


0-1$ 


0-f9 


0-23 


0-27 


0-32 


37 


0-44 


28 


3 


6 


10 


13 


17 


21 


25 


29 


35 


4/ 


48 


56 


26 


4 


8 


12 


16 


20 


26 


30 


36 


. 42 


49 


58 


1-08 


24 


5 


9 


14 


19 


24 


30 


36 


42 


49 


58 


107 


1-18 


tf 22 


5 


H 


16 


22 


27 


34 


41 


48 


56 


1-06 


1-16 


129 


T3 

2 20 


6 


12 


4-18 


0-24 


031 


$-38 


0-46 


0-54 


4-03 


hi 3 


125 


1-38 


d 

« ' 8 


7 


13 


20 


27 


34 


42 


50 


59 


4-09 


121 


h33 


148 


3 /5 


7 


14 


22 


29 


37 


46 


55 


J 05 


1-16 


128 


1-41 


1-57 


rf U 


8 


16 


24 


32 


41 


so 


59 


hlO 


J 22 


135 


1-49 


205 


12 


8 


16 


25 


M 


44 


?4 


h04 


115 


4-28 


142 


157 


214 


10 


9 


18 


0-27 


0*7 


0-47 


0-57 


1-08 


4-20 


4-34 


4-48 


2-04 


2-22 


8 


9 


19 


29 


39 


50 


4-01 


1-12 


4 -25 


4-39 


155 


2-11 


2-30 


6 


10 


20 


31 


41 


53 


1-04 


1-17 


4-30 


1-45 


2-01 


2-19 


2-38 


4 


II 


21 


32 


44 


55 


108 


121 


h35 


1-51 


2-07 


2-26 


2-46 


+ 2 


II 


23 


34 


46 


58 


hll 


h25 


h40 


1-56 


2-14 


2-33 


2 54 





12 


24 


0-36 


0.48 


1-01 


4-15 


1-29 


4-45 


2-02 


2-20 


2-40 


3-02 


- 2 


12 


25 


38 


5J 


h04 


hi 8 


h34 


l>50 


2-07 


2-26 


2-47 


3-10 


4 


13 


26 


39 


53 


107 


1-22 


h38 


15 5 


2-13 


2 33 


2 54 


3-18 


5 


13 


27 


4J 


55 


hlO 


1-26 


h42 


2-00 


2-19 


2-39 


3-01 


3-26 


a 


14 


28 


43 


58 


113 


h29 


1-46 


2*05 


2-24 


2-46 


3-09 


3-34 


/O 


15 


29 


0-44 


I 00 


116 


l>33 


4 '51 


2-4 Q 


2-30 


2-52 


3-16 


342 


3 /2 
2 U 


IS 


31 


46 


h02 


119 


1-36 


hS5 


215 


2-36 


2>58 


3-23 


3-50 


16 


32 


48 


1-05 


1-22 


1-40 


2-00 


2-20 


2-42 


3-05 


3-31 


3-59 


« /5 
3 20 

p 


16 


33 


50 


1-07 


125 


hU 


2-04 


2-25 


2-48 


3-12 


3-39 


4-08 


17 


34 


52 


1-iO 


h28 


4-48 


2-09 


231 


2-54 


$'20 


3 47 


4-17 


18 


36 


0*54 


hi 2 


h32 


4-52 


213 


2-3.6 


3-04 


3-27 


3 55 


426 


22 
24 


18 
19 


37 
38 


56 
58 


145 
hl8 


h35 
1-39 


i -56 
2-00 


2-18 
2-23 


2-42 
2-48 


3-07 
314 


3-34 
3-42 


4-04 
413 


4-36 


4-46 


26 
28 


20 
20 


40 
41 


1-00 
1-02 


1-21 
1-24 


,1-42 
h46 


204 
2-09 


2-29 
2 34 


2-54 
3-04 


3-21 
3-29 


3-51 
3-59 


422 


4-57 
508 


4-32 


- 30 


21 


42 


1-04 


127 


1-50 


214 


2-40 


3-07 


3-37 


4-09 


4-43 


5-20 


Azimut au p61e deprraie' continui 


125° 


120° 


Quanc 


I Lat. 


et Dec 


:. sont da m$me nom, les termes au dessous de la ligne noire [ 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 

M 

H 

M 

u 


Latitude 36°. 


m 

O 

H 
< 


A L'Horizom 
Vbai. 


Azimuth. 




63° 


66° 


69° 


7T\ 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Diff. 
Asc 


+30 


A. HI. 

0-49 


h. m. 
0-54 


h. a. 
h0.l 


h. m. 
1-08 


hl7 


h. m. 
f-27 


h. m. 
/•39 


h. m. 
1-54 


h. n). 
210 


h. in. 
2-30 


-e 




0-00 


h. m. 
0- 


28 
26 

24 
22 


182 
1-14 
1-26 
1-37 


1-09 
122 
134 
4-46 


1- 16 
1-31 
1-44 
hS6 


1-25 

1-40 
J -54 
2-08 


135 
151 
206 
2-28 


f-47 
2-04 
2-20 
2-34 


2-00 
2-18 
2-35 
2-50 


2-15 

2-34 
2-51 
307 


2-32 
2-52 
3-09 
3-25 


2-52 
3-11 
329 
3-45 


1 

2 
3 
4 


1-14 
2-28 
3-43 
457 


2-9 

5-8 

8-7 

11-6 


20 


1-47 


1-57 


2-08 


2-20 


2-33 


2-48 


3-04 


3-21 


3-40 


4-00 


5 


611 


0-14-6 


18 
16 
14 
12 


1-57 
2-07 
216 
2-25 


2-08 
2i8 
2-28 
2-37 


2 19 
2-30 
2-41 
2-51 


2-32 
2-43 
2-54 
3-05 


2*46 
2-58 
3-09 
3-20 


301 
3-43 
3*25 
3-37 


3-17 
3-30 
3-42 
3-54 


3-35 
3-48 
4-00 
4-12 


3-54 
4-07 
4-20 
4-32 


4-14 
4-27 
4-40 
4-52 


6 

7 
8 
9 


7-25 

8-40 

9-54 

11-09 


17 3 
20-5 
23 -4 
26-4 


10 


2-34 


2-47 


3-01 


3 IS 


3-31 


3-48 


4-05 


4-24 


4-44 


5-04 


10 


12-24 


0-29-4 


8 
6 

4 

+ 2 


2-43 
251 
3-00 
3 08 


2-56 
3-05 
3/4 
3-23 


3-10 
3-20 
329 
3-38 


3-25 
3*35 
S-45 
3-54 


3-4/ 
352 
4-02 
4/2 


359 
4-09 
4-20 
4-30 


4-17 
4-28 
438 
4-49 


4-36 
447 
4-58 
5-09 


4-55 
5-06 
5-18 
5-29 


515 
5-27 
5-38 
5-49 


II 

12 
13 
14 


13-39 
1454 
16-09 
17-24 


32-5 
35-5 
386 
41-7 





3-16 


3*31 


3-47 


404 


4-22 


4-40 


5-00 


5-/9 


5-40 


6-00 


15 


18-40 


0-44-9 


-2 

4 
6 
8 


3 25 
333 
3-41 
3-50 


3-40 
3-49 
3-58 
4-07 


3-57 
4-06 
4/5 
4-25 


444 
4-23 
4-33 
4-43 


4-32 
4-42 
4-52 
5-03 


451 
5-01 
5-12 
5-22 


510 

521 

r 5-32 


5-30 
541 


5-51 


6-11 
6-22 
6-33 
4-45 


16 
17 
18 
19 


19-55 
21-11 
22-27 
23-44 


48-1 
5 13 
54-6 
57-9 


6-02 
6-13 
6-24 


5-52 
6-03 


5-43 


10 


3-59 


4- J 6 


4 34 


4-53 


5-13 


5 33 


5-54 


6-15 


6-36 


6-56 


20 


25-01 


101-3 


12 
14 
16 
18 


407 
4/6 
4-26 
4-35 


4-25 
4-35 
445 
455 


4-44 
4-54 
5-05 


5-03 
5-14 


5-24 


5-44 
5-56 
6-08 
4-20 


6-05 
6-17 
6-29 
6-42 


4-26 
6-38 
6-51 
7-04 


6-47 
6-59 
7-12 
725 


7'08 
7-20 
7-33 
7-46 


31 
22 
23 
24 


26-18 
27-35 
28-53 
30-11 


04-8 
08-3 
11-9 
15-5 


5-35 
5-46 
558 


5-25 
5-36 


5 15 


20 


4-45 

456 
5-07 
5-18 
531 


5*06 


527 


5-48 


6-10 


6-33 


6-55 


7-18 


739 


8-00 


25 


31-30 


1-19-2 


22 

24 
26 
28 


5-17 
5 28 
5-4/ 
5-54 


5-38 
551 
6-04 
6-/9 


6-01 
6-44 
6-28 
4-43 


6 24 
6-38 
6-53 
7-09 


6-47 
704 
7-17 
7-34 


7-10 
7-25 
7-41 

8-00 


732 
7-48 
8-05 
8-24 


7-54 
■8/0 
8-27 
8-47 


8-15 
8 3 1 
8-49 
9-08 


26 
27 
28 
29 


32-49 
34-08 
35-28 
36-49 


23 
26-9 
30-9 
35-0 


-30 


5 44 


6-09 


6-34 


7-00 


7-27 


7-54 


8-10 


8-45 


9-09 


9-30 


30 


3810 


1-39-2 




\\T 


//4 s 


III 


108° 


105° 


102° 


99° 


96° 


93° 


90° 








donnent l'heure vraie, matin, pour l'Azimut vers le ctt6 polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

-J 
u 
w 

Q 


Latitude 37*. 








Azimuth. 


5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45° 


50* 


55° 


60° 


o 


m. 


m. 


h.m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. nu 


h. m. 


h. m. 


h. m. 


+ 30 


3 


6 


0- 9 


012 


Q'lS 


0-18 


0-22 


026 


0-3k 


017 


0-43 


0-50 


28 


4 


7 


II 


15 


19 


23 


28 


33 


39 


46 


53 


102 


26 


4 


9 


13 


18 


22 


28 


33 


39 


A6 


5A 


I 03 


1-13 


21 


5 


10 


15 


20 


26 


32 


38 


45 


S3 


1*02 


1-12 


124 


- 22 


6 


II 


17 


23 


29 


36 


A3 


51 


1-00 


110 


h2l 


1-34 


T3 

i 20 


6 


13 


0/9 


026 


0-33 


0-A0 


0-48 


0-57 


h06 


1-17 


1-29 


1-43 


4) 


7 


14 


21 


28 


36 


44 


53 


1-02 


hl3 


1-24 


1-37 


1-52 


3 /6" 


7 


15 


23 


31 


39 


48 


57 


1-08 


1-19 


131 


145 


201 


8 


16 


25 


33 


42 


52 


102 


113 


h25 


U-38 


153 


2-09 


12 


9 


Y7 


26 


36 


AS 


55 


h06 


hl8 


131 


h-45 


2*00 


218 


10 


9 


19 


0-28 


0-38 


0-48 


0-59 


III 


123 


h36 


151 


2-07 


2-26 


8 


/O 


20 


30 


40 


51 


h03 


his 


1-28 


1-42 


158 


215 


234 


6 


10 


21 


32 


42 


54 


h06 


1-19 


h33 


1-48 


2-0 A 


2-22 


242 


4 


It 


22 


33 


45 


57 


hlO 


I 23 


1-38 


t-53 


2-18 


2-29 


249 


+ 2 


II 


23 


35 


A7 


hOO 


1-13 


1-27 


h42 


/•59 


2-17 


2-36 


257 





12 


24 


0-37 


0-49 


I 03 


1-17 


1-31 


hA7 


204 


2-23 


2 43 


3-05 


- 2 


13 


25 


38 


52 


1-06 


1-20 


1-36 


152 


2-10 


2-29 


2-50 


3-12 


4 


13 


26 


40 


5A 


h08 


1-2 A 


hAO 


1-57 


2-15 


2-35 


2-57 


3-20 


6 


U 


28 


42 


56 


hll 


h27 


hU 


2*02 


2-21. 


2-41 


3-04 


328 


8 


U 


29 


A3 


59 


hIA 


h3l 


hA8 


206 


226 


2-A8 


3 11 


3-36 


/O 


15 


30 


0-45 


hOI 


hl7 


h3A 


1-52 


211 


2 32 


2-SA 


3-19 


3-44 




15 


31 


47 


1-03 


h20 


h38 


1-57 


2-16 


2-38 


3-00 


3-25 


3-52 


16 


32 


49 


1,-06 


h23 


hA2 


2-01 


2-21 


2-43 


3-07 


3-33 


4-00 


3 /6 " 


n 


33 


SI 


1-08 


126 


hAS 


2-05 


2-27 


2-49 


3-IA 


3 40 


4-09 


17 


35 


52 


hll 


1-29 


1-49 


2-10 


232 


2-56 


321 


3-48 


4-17 


3 20 


18 


36 


0-54 


113 


h33 


h53 


2-lS 


237 


3 02 


3-28 


3-56 


426 


22 
24 


19 
19 


37 
39 


56 
58 


116 
hi 9 


1-36 
h39 


h57 
201 


2-19 
2-2A 


2-43 
2-49 


3-08 
3-15 


335 
3 A3 


4-05 
413 


4-36 


4-46 


26 
28 


20 
2\ 


40 
4/ 


1-00 
102 


h2l 
1-24 


hA3 
'•47 


2-06 
2-10 


2-30 
2-35 


2-55 
3-01 


3-22 
3-30 


3-51 
3-59 


423 


4-56 
507 


4-32 


- 30 


21 


A3 


1-05 


1-27 


I -50 


2-15 


2-41 


3-08 


3-37 


A-09 


4-43 


519 


Azimuth from depressed pole continued 


125* 


120° 


W 


TienL 


at. an< 


iDec. 


are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

** 
-1 


Latitude 3T. 


• 
2 

< 

o 

w 

Q 


At TRUE 

Horizon. 


AZTMTTTH. 




u 
w 


53° 


66° 


69° 


72° 


75° 


78° | 8I 9 


84° 


87° 


90° 


Amp. 


Dasc. 


o 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


e / 


h. m. 


+ 30 


0-56 


102 


1-09 


117 


1-26 


137 


1-50 


204 


2-21 


2-40 





0-00 


0- 0-0 


28 


1-09 


1-16 


1-24 


1-33 


I 44 


1-55 


2-09 


2-24 


2-41 


3-00 


1-15 


3-0 


26 


121 


1-29 


1-38 


148 


159 


212 


2-26 


2*42 


2-59 


3-19 


2 


2-30 


6-0 


24 


1-32 


1-41 


150 


2-01 


213 


2-27 


2-42 


2-58 


3-16 


3-35 


3 


3-45 


9-0 


22 


1-42 


1-52 


2 02 


2-14 


2-27 


2-41 


2-56 


313 


3-31 


3-50 


4 

5 


5-01 


12-1 


20 


152 


2-03 


2-14 


2-26 


2-39 


2-54 


3-10 


3-27 


3-45 


4-04 


6-16 


015-1 


18 


2-02 


2-13 


2-25 


2-37 


2-51 


3-06 


3 22 


3-40 


3-58 


4- 18 


6 


7-31 


18-1 


16 


2-11 


223 


2-35 


2-48 


3-03 


318 


3-35 


352 


411 


431 


7 


8-47 


21-2 


/4 


2-20 


2 32 


2-45 


2-59 


3-14 


3-29 


3-46 


4-04 


423 


4-43 


8 


10-02 


24-3 


12 


229 


2-42 


2-55 


3-09 


3-24 


3-40 


3-58 


416 


4-35 


4-54 


9 

10 
II 


11-18 


27-4 


10 


2-38 


2 51 


3-04 


3-19 


3-35 


351 


4-09 


4-27 


4-46 


5-06 


12-33 


0-30-5 


8 


2-46 


3-00 


3-14 


3-29 


3-45 


4-02 


4-19 


438 


4-57 


517 


13-49 


33-7 


6 


2-55 


3-08 


3-23 


3-38 


3-55 


4- 12 


4-30 


4-49 


5-08 


5-28 


12 


15-05 


369 


4 


3-03 


3-17 


3-32 


3-48 


4-05 


4 22 


4-40 


4-59 


5-19 


5-39 


13 


16-22 


40-1 


+ 2 


3-11 


3-25 


3-41 


3-57 


4- 14 


4-32 


4-51 


5-10 


5-30 


5-49 


14 


17-38 


43 3 





3-19 


3-34 


3-50 


4-07 


4-24 


4-42 


5-01 


5-20 


5-40 


6-00 


15 


18-55 


0-46-6 


- 2 

4 
6 

5 


3-27 
3-35 
3 43 
3-52 


3-43 
351 
4-00 
4-09 


3-59 
4-08 
4-17 
4-26 


416 
4-25 
4-35 
4-44 


4-34 
4-43 
4-53 
5-03 


4-52 
5-02 
5-12 
5-23 


5-11 
5-22 
532 


5-31 
5-41 


5-51 


611 
6-21 
6-32 
6-43 


16 
17 
18 
19 


20-11 
21-28 
22-46 
24-03 


49-9 

53 3 

56-7 

1-00-1 


6-01 
612 
6-23 


5-52 
6-03 


5-43 


/O 


4-00 


4-17 


4-35 


4-54 

I 


5-13 


533 


5-53 


6-14 


6-34 


6-54 


20 


25-21 


1-03-7 


/2 


4-09 


4-26 


4-45 


5-04 


5-24 


5-44 


6-04 


6-25 


6-45 


7-06 


21 


26-40 


073 


/4 
/5 


417 
4-27 
4-36 


4-36 
4-45 
4-55 


4-55 
5-05 


5-14 


5-34 
5-45 
5-57 


5-55 
6-06 
6-18 


6-16 
6-27 
6-40 


6-36 
6-48 
7-01 


6-57 
7-09 
7-22 


7-17 
7-29 
7-42 


22 
23 
24 


27-58 
29-17 
30-37 


10-9 
14-6 
18-4 


5-25 
5-36 


5-15 


20 


4-46 


505 


5-26 


5-47 


6-09 


6-31 


6-52 


7- 14 


7-35 


7-56 


25 


31-57 


1-22-3 


22 


4-56 


5*16 


5-37 


5-59 


6-21 


6-44 


7-06 


7-28 


7-49 


8-10 


26 


33-17 


263 


24 


5-06 


5-27 


5-49 


6-12 


6-35 


6-58 


7-20 


743 


804 


8-25 


27 


34-39 


30-3 


26 


517 


5-39 


6-02 


625 


6-49 


7-13 


7-36 


7-59 


8-21 


8-41 


28 


36-00 


34-5 


28 


5-29 


5-52 


6-16 


6-40 


7-04 


7-29 


753 


8-17 


8-39 


9-00 


29 


37-23 


388 


-30 


5-42 


6-06 


631 


6-56 


7-22 


7-47 


8-12 


8-36 


8-59 


9-20 


30 


38-46 


1-43-2 




117° 


IU° 


III 9 


108° 


105° 


102° 


99° 


96° 


93* 


90° 








give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 

1-4 

1-4 
1-1 

u 


Latitude 38°, 










'Azimuth. 






5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45° 


50° 


55° 


60° 




o 


m. 


m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 




+ 30 


3 


6 


0-/O 


013 


0-17 


021 


025 


0-30 


0-35 


0-4/ 


0-48 


0-57 




28 


4 


8 


12 


16 


21 


26 


V 


36 


43 


50 


58 


108 




26 


5 


9 


44 


19 


24 


30 


36 


42 


SO 


58 


1-08 


1-19 




24 


5 


II 


16 


22 


28 


34 


4/ 


48 


57 


1-06 


117 


129 




. 22 


6 


12 


18 


25 


31 


38 


46 


54 


104 


114 


125 


139 




.5 20 


7 


13 


0-20 


027 


35 


0-42 


51 


hOO 


110 


I -21 


134 


1-48 




i 18 


7 


14 


22 


30 


38 


46 


55 


105 


116 


128 


142 


/•57 




X 16 
J U 


8 


16 


24 


32 


41 


50 


100 


1-40 


1-22 


135 


149 


2-05 




8 


17 


26 


35 


44 


54 


104 


h15 


128 


1-42 


1-57 


2/4 




12 


9 


18 


27 


37 


47 


57 


109 


1-20 


1-34 


I 48 


2-04 


2-22 




10 


10 


19 


0-29 


0-39 


0-50 


101 


113 


1-25 


139 


I 54 


211 


229 




8 


10 


20 


31 


42 


53 


1-04 


117 


130 


1-45 


204 


218 


237 




6 


41 


21 


32 


44 


56 


108 


121 


1-35 


150 


207 


225 


2 45 




4 


41 


23 


34 


46 


58 


111 


I 25 


I -40 


1-56 


213 


232 


252 




+ 2 


42 


24 


36 


48 


101 


115 


1-29 


144 


201 


219 


2-39 


3 00 







12 


25 


037 


0-51 


104 


118 


1-33 


149 


206 


2-25 


2 45 


3 07 




- 2 


13 


26 


39 


53 


107 


1-22 


137 


154 


212 


2-31 


2 52 


3-15 




4 


13 


27 


41 


55 


110 


1-25 


1-41 


1-58 


217 


2-37 


259 


3-22 




6 


14 


28 


42 


57 


113 


129 


145 


2-03 


2-23 


2-43 


3-06 


3-30 




8 


IS 


29 


44 


hOO 


115 


I 32 


1-50 


208 


2 28 


2 50 


343 


3 38 




10 


15 


30 


0-46 


102 


118 


h36 


154 


213 


2 34 


2-56 


3-20 


3-45 




4 l2 


16 


32 


48 


104 


1-21 


h39 


158 


218 


2 39 


302 


3*27 


3-53 




3 U 


16 


33 


49 


107 


124 


143 


202 


2-23 


245 


309 


3 34 


40/ 




3 l6 


17 


34. 


51 


1-09 


1-27 


/•47 


207 


228 


2-51 


3-15 


341 


4-09 




17 


35 


53 


III 


130 


150 


211 


2-33 


2-57 


3-22 


3-49 


418 






18 


36 


0-55 


/•/4 


l>34 


/•54 


216 


238 


303 


3 29 


3-57 


4-27 




22 
24 


19 
49 


38 
39 


57 
59 


116 
119 


h37 
1 40 


1-58 
202 


2-21 
2-25 


244 
2-50 


309 
316 


336 
3 44 


4-05 
4/4 


4*36 




4-46 


26 
28 


20 
21 


40 
42 


101 
h03 


1-22 
125 


144 
h47 


207 
2 11 


231 

2-36 


2-56 
302 


3-23 
330 


352 
400 


4-23 


4-56 
5-06 




4-32 


- 30 


21 


43 


105 


128 


1-51 


2 16 


2-41 


308 


338 


449 


4-42 


518 


Azimut au p61e deprime continue 


125° 


120° 


\ Quae 


id Lat 


et De 


c sont 


: du meme nom, les termes au dessous de la ligne noire 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



Declination. 


Latitude 38° 


« 
o 

H 
< 

u 

W 

Q 


A L'Horizon 
Vrai. 






63° 


66° 


69° 


72° 


75° 


u in. 

78° 


81° 


84° 1 87° 


90° 


Amp. 


Diff. 

Asc. 


+ 30 


h. m. 
1-03 


h. in. 
/ -09 


a. m. 
117 


h. m. 
125 


h. m. 
1 35 


h. m. 
/•47 


h. m. 
200 


h. m. 
2/4 


a. m. 
232 


h. m. 
2*49 


o 




o / 

000 


h. m. 
0- 0-0 


28 
26 
24 
22 


115 
127 
1-37 
1-48 


123 
135 
1-47 
157 


1-31 
l-M 
157 
208 


h40 
1-54 
207 
219 


1-51 
2-06 
2-20 
2-33 


204 
2- 19 
233 
2-47 


217 
2-33 
2-48 
302 


2-33 
2-49 
305 
319 


250 
307 
3 22 
3-36 


3-08 
3-25 
3-4/ 
3-55 


> / 

2 
3 
4 


116 
232 
3-48 
5-05 


31 

6-3 

9-4 

12-5 


20 


1-57 


208 


219 


2-31 


2-45 


2-59 


3 15 


3-32 


3-50 


4 09 


5 


621 


0-15-7 


18 
16 

U 
12 


2-07 
216 
2-25 
2-33 


218 
2-27 
2-37 
246 


2-30 
2-40 
2-49 
2-59 


2-42 
2-52 
303 
313 


2-56 
3-07 
318 
3-28 


311 
3-23 
3-34 
3-44 


3-27 
3 39 
3-50 
40/ 


3-M 
356 
408 
4/9 


402 
4/5 
4-26 
4-38 


4-22 
4-34 
4-46 
4-57 


6 

7 
8 
9 


7 37 

8-54 

1010 

11-27 


18-8 
22-0 
252 
28-4 


10 


2-42 


254 


308 


3-22 


3-38 


3-55 


4/2 


4-30 


4-49 


508 


10 


12-M 


0-31-7 


8 

6 

4 

+ 2 


2 50 
2 58 
3-06 
3- 14 


303 
3// 
3-20 
3-28 


317 
326 
3-35 
3-M 


3-32 
3-4/ 
3-50 
3 59 


3-48 
3-58 
407 
4/7 


405 
4/5 
4-24 
4-34 


4*22 
4-32 
4-42 
4-52 


4-40 
4-5/ 
501 
511 


4-59 
5-10 
5-20 
5-30 


5- 19 
5-29 
5-39 
5-50 


II 
12 
13 
14 


1401 
1518 
16-35 
17-53 


34-9 
38-2 
41-6 
M-9 





3-22 


3-37 


3-52 


408 


4-26 


4-44 


5-02 


5-21 


541 


6-00 


IS 


19-10 


048-3 


-2 
4 
6 
8 


3-29 
3-37 
3-45 
3-53 


3-45 
3-53 
402 
4/0 


40/ 
4/0 
4/8 
4-27 


4-17 
4-26 
4-36 
4-45 


4-35 
4-45 
4-54 
5-04 


4-53 
503 
5- 13 
5-23 


512 
5-22 
5-32 


5 31 
541 


5-51 


6-10 
621 
631 
641 


16 
17 
18 
19 


20-28 
21 47 
23-05 
24-24 


51-8 

55-3 

58-8 

1-02-4 


601 
611 
622 


5 52 
602 


542 


10 


402 


4/9 


4-3* 


4-54 


5-/4 


5 33 


5-53 


6 13 


6-33 


652 


20 


25-43 


1-06-1 


12 
U 
16 
18 


4/0 
4/8 
4-27 
4-3* 


4-27 
4-36 
4-46 
4-55 


4-46 
4-55 
505 


504 
5/4 


5-24 
5-34 
5-45 
5-56 


5 43 
5-54 
60S 
616 


603 
6-14 
6-26 
6-37 


6-23 
6 35 
646 
6-58 


6-43 
6-55 
7-06 
7- 19 


703 
7/4 
7-26 
7-38 


21 
22 
23 
24 


27-03 
28-23 
29-M 
3/04 


098 
13-6 
17-5 
21-4 


5-24 
5 35 


5-15 


20 


4-46 


505 


5-25 


5-46 


6-07 


628 


6-50 


711 


7-31 


7-51 


25 


32-26 


1-25-5 


22 
24 
26 
28 


4-55 
5-07 
516 
5-28 


5- 16 
5-27 
5-38 
5-50 


536 
5-48 
6-00 
6- 13 


5-57 
609 
6-22 
6-36 


6- 19 
6-32 
6-46 
7 00 


6-41 
6-54 
708 
7-24 


7-03 
7 16 
7-31 
7-47 


724 
7-38 
753 
810 


7-45 
759 
8/4 
8-31 


805 
819 
8 35 
8-52 


26 
27 
28 
29 


33-48 
35 II 
36-34 
37-58 


29-6 
33-8 
38-2 
42-7 


-30 


5-40 


604 


628 


651 


717 


7*4/ 


8-05 


8-28 


8-50 


9// 


30 


39-22 


1-47-3 




117° 


114° 


III 


108° 


105° 


102° 


99° 


96° 


93° 


90° 


. 






donnent l'heure vraie, matin, pour 1' Azimut vers le c6te polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 

H 
< 

1-4 
{J 


Latitude 39°. 






Azimuth. 


Q 


5° 


10° 


f /5° 


20° 


25° 


30° 


35° 


40° 


45° 


50° 


55° 


60° 


o 


m. 


IB. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. m. 


h. m. 


h. m. 


h. m. 


n. m. 


+ 30 


4 


7 


0-11 


0-15 


0-19 


0-24 


0-28 


0-33 


0-39 


0-46 


0-54 


103 


28 


4 


9 


13 


18 


23 


28 


34 


40 


47 


55 


104 


hl4 


26 


5 


/O 


15 


21 


26 


32 


39 


46 


54 


1-03 


113 


1-24 


24 


6 


// 


17 


23 


30 


37 


44 


52 


l-OI 


1-10 


1-22 


1-34 


.g 22 


6 


13 


19 


26 


33 


4/ 


49 


57 


1-07 


1-18 
1-25 


1-30 


1 -44 


"3 20 

>-) 

J| /8 


7 


U 


21 


0-29 


0-36 


0-45 


0-53 


1-03 


1-13 


1-38 


h52 


a 


15 


23 


31 


39 


48 


58 


1-08 


1-19 


1-32 


1-46 


201 


J 16 


8 


16 


25 


33 


43 


52 


1-02 


1-13 


1-25 


1-38 


1-53 


2-09 


U 


9 


18 


26 


36 


46 


56 


I -07 


1-18 


1-31 


1-45 


200 


2-17 


12 


9 


19 


28 


38 


48 


59 


III 


1-23 


1-37 


1-52 


207 


2-25 


10 


/o 


20 


0-30 


0-40 


051 


103 


115 


1-28 


1-42 


1-57 


214 


2-33 


1 r 


/o 


21 


32, 


43 


54 


1-06 


119 


1-33 


1-48 


2-04 


2-21 


2-40 


5 


// 


22 


33 


45 


57 


110 


1-23 


1-37 


1-53 


210 


228 


2-48 


4 


12 


23 


35 


47 


1-00 


113 


1-27 


1-42 


1-58 


2-16 


2-35 


2-55 


+ 2 


12 


24 


37 


49 


103 


116 


1-31 


1-47 


203 


2-22 


2-41 


303 





13 


25 


0-38 


0-52 


I -05 


1-20 


1-35 


1-51 


2-09 


2-27 


2*48 


3-10 


- 2 


/3 


26 


40 


54 


I -08 


1-23 


1-39 


156 


2- 14 


2-33 


2-54 


317 


4 


/4 


27 


42 


56 


I'll 


1-27 


1-43 


2-00 


2-19 


2-39 


301 


3-24 


6 


/4 


29 


43 


58 


114 


1-30 


147 


2-05 


2-25 


2-45 


3-08 


3-32 


8 


/5 


30 


45 


I -00 


1-17 


1-33 


I 51 


2-10 


2-30 


2-51 


314 


3-39 


10 


/5 


31 


0-47 


1-03 


1-19 


1-37 


I -55 


2-14 


2-35 


2-58 


3-21 


3-47 


4 l2 


/6 


32 


48 


1-05 


122 


1-40 


1-59 


2-/9 


2-41 


3-03 


3-28 


3-54 


3 /4 


16 


33 


50 


1-07 


1-25 


1-44 


2-04 


2-24 


2-46 


3-10 


3-35 


4-02 


t5 /6" 
^ 18 


17 


34 


52 


110 


1-28 


1-48 


2-08 


2-29 


2-52 


3-17 


3-43 


4/0 


18 


35 


54 


/•/2 


1-31 


1-51 


2-12 


2-34 


2-58 


3-23 


3-50 


4-19 


£3 


18 


37 


0-55 


/•/5 


1-35 


1-55 


2-17 


2*40 


304 


3-30 


3-58 


4-27 


22 
24 


19 
20 


38 
39 


57 
59 


1-17 
1 -20 


h38 
1-41 


/•59 
2-03 


2-22 

2-26 


2'45 
2-51 


3-10 
3-17 


3-37' 
3-45 


406 
414 


436 


4-45 


25 
28 


20 
21 


4/ 
42 


101 
1-03 


1-23 
1-25 


1-44 
148 


2-07 
212 


2-31 
2-37 


2-56 
3-03 


3-24 
3-31 


3-52 
4-00 


4-23 


4-55 
5-06 


4-32 


- 30 


22 


43 


1-06 


1-28 


h52 


2-16 


2-42 


3-09 


3-38 


4-09 


4-42 


5-17 


Azimuth from depressed pole continued 


125° 


120° 


V\ 


fhenl 


,at. an 


d Dec are of the same name, the terms below the black line 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

< 

1-4 

u 


Latitude 39°. 


• 

o 

•— « 

< 

o 


At true 
Horizon. 


Azimuth. 










63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 




Amp. 


Dasc 


o 


h. m. 


h. m. 

* 


h. m. 


h. ro. * 


n. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. m. 


o 


o i 


h. m. 


+ 30 


1-09 


117 


1-25 


/•34 


/•44 


1-55 


2-09 


2-23 


2-40 


2-58 





0-00 


0- 0-0 


28 


121 


1-29 


1-38 


1-48 


1-59 


2-11 


2-25 


241 


2-57 


3-16 


/ 


1-17 


3-2 


26 


132 


1-41 


1-51 


201 


213 


2-26 


241 


2-56 


3-13 


3-32 


2 


2-34 


6-5 


24 


I -A3 


1-52 


2-02 


2- 14 


2-26 


2-40 


2-55 


3-11 


3-28 


3-47 


3 


$-52 


97 


22 


153 


2-03 


2-14 


2-26 


2-39 


2-53 


308 


3-24 


3-42 


4-00 


4 


5-09 


13-0 


20 


2-02 


213 


2-24 


2-37 


2-50 


3-05 


3-20 


3-37 


3-54 


4-13 


5 


6-26 


0-16-3 


18 


2-11 


2-22 


234 


2-47 


301 


3-16 


3-32 


3-49 


4-07 


4-25 


6 


7-44 


19-5 


16 


2-20 


2-32 


2-44 


2-57 


312 


3-27 


3-43 


4-00 


4-18 


4-37 


7 


9-01 


22-8 


U 


2-29 


2-41 


2-54 


3-07 


322 


3-38 


3-54 


4-11 


4-29 


4-48 


8 


1019 


26-1 


12 


2-37 


2-49 


3-03 


3-17 


332 


3-48 


4-05 


4-22 


4-40 


4-59 


9 


11-37 


29-5 


10 


2-45 


2-58 


3-12 


3 26 


3-42 


3-58 


4- 15 


4-32 


4-51 


5-10 


10 


12-55 


0-32-8 


8 


253 


3-06 


3-20 


3-35 


3-51 


4-07 


425 


4-43 


5-01 


5-20 


II 


1413 


36-2 


6 


301 


315 


3-29 


344 


4-00 


4-17 


4-35 


4-53 


S-ll 


5-30 


12 


15-31 


396 


4 


3-09 


3-23 


3-38 


3-53 


4-10 


417 


4-44 


5-03 


5-21 


5-40 


13 


16-50 


43-1 


+ 2 


3-16 


3-31 


3-46 


4-02 


4-19 


4-36 


4-54 


512 


5-31 


5-50 


14 


1808 


46-6 





3-24 


3-39 


3-54 


4-11 


4-28 


4-45 


5-03 


5-22 


5-4/ 


6-00 


15 


19-27 


0-50-1 


- 2 

4 
6 
8 


3-32 
3-39 
3-47 
3-55 


3-47 
3-55 
4-03 
411 


4-03 
4-11 
4-20 
4-29 


4-20 
4-28 
4-37 
4-46 


4-37 
4-46 
4-55 
5-05 


4-55 
5-04 
5-14 
523 


S>\3 
5-23 
5-32 


5-32 
5-42 


5-51 


6-10 
6-20 
6-30 
6-40 


16 
17 
18 
19 


20-46 
22-06 
23-26 
24-46 


53-7 

57-3 

1-01-0 

04-8 


6-01 
611 
6-21 


5-51 
6-02 


5-42 


10 


4-03 


4-20 


4-37 


4-55 


5 14 


5-33 


5-52 


612 


6-31 


6-50 


20 


26-07 


1-08-6 


12 
U 


4-11 
4-19 


4-28 
4-37 


4-46 
4-55 


5-05 


5-24 
5-34 


5-43 
5-53 


6-02 
613 


6-22 
6-33 


6-42 
6-52 


701 
7-12 


21 
22 


27-28 
28-49 


12-4 
16-4 


5/4 


16 
18 


4-28 
437 


4-46 
4-55 


5-05 


5-24 
5-34 


5-44 
5-54 


604 
6-15 


6-24 
6-35 


6-44 
6-55 


7-04 
7-15 


7-23 
7-35 


23 
24 


3011 
31 34 


20-4 
24-5 


5-15 


20 


4-46 


5-04 


5-25 


5-45 


6-05 


6-26 


6-47 


7-07 


727 


7-47 


25 


32-57 


1-28-7 


22 


4-55 


5-15 


5-35 


5-56 


617 


6-38 


6-59 


7-20 


7-40 


8-00 


26 


34-20 


33- 1 


24 


5-05 


5-26 


5-46 


6-08 


6-29 


6-51 


7-12 


7-33 


7-54 


813 


27 


35-45 


37-5 


26 


5-16 


5-37 


5-58 


6-20 


6-42 


705 


7-26 


748 


8-09 


828 


28 


37-10 


42-0 


28 


5-27 


5-49 


6-// 


6-34 


6-56 


7-19 


7-42 


8-04 


8-24 


8-44 


29 


38-36 


46-7 


-30 


5-39 


6-01 


6-24 


6-48 


7-12 


7-35 


7-58 


8-21 


8-42 


9-02 


30 


-40-03 


i-515 




117° 


114° 


111° 


108° 


10 5° 


102° 


99° 


96° 


93° 


90° | 






give App. Time a.m. for Azimuth on polar side of Prime Vertical. 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 

< 
•J 

o 


Latitude 40°. 






Azimuth. 




5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45' 


50° 


55° 


60° 


o 


zn. 


m. 


h. zn. 


h. m. 


h. zn. 


h. zn. 


h. m. 


h. m. 


a. HI. 


h. zn. 


h. m. 


h. zn. 


+ 30 


4 


8 


0-12 


0-17 


0-21 


0-26 0-31 


0-37 


0-44 


0-51 


0-59 


109 


28 


5 


10 


14 


19 


25 


30 


37 


43 


51 


59 


1-09 


1-20 


26 


5 


II 


16 


22 


28 


35 


42 


49 


58 


1-07 


1-18 


1-30 


24 


6 


12 


18 


25 


32 


39 


47 


55 


1-04 


1-15 


1-26 


139 


. 22 

-rt 


7 


13 


20 


27 


35 


43 


51 


1-01 


l-ll 


1-22 


134 


1-48 


S 20 

■4-1 


7 


U 


0-22 


0-30 


038 


0-47 


0-56 


1-06 


1-17 


I 29 


1-42 


1-57 


J /8 


8 


16 


24 


32 


4/ 


50 


1-00 


i-ll 


1-23 


1-35 


149 


2-05 




8 


17 


26 


35 


44 


54 


1-05 


1-16 


1-28 


1-42 


1-57 


2-13 


9 


18 


28 


37 


47 


58 


1-09 


1-21 


1-34 


1-48 


2-04 


2-21 


12 


10 


19 


29 


39 


SO 


hOI 


1-13 


1-26 


1-39 


1-54 


211 


2-29 


10 


10 


20 


31 


0-42 


0-53 


1-05 


1-17 


1-30 


145 


2-00 


2-18 


2-36 


8 


II 


22 


33 


U 


56 


1-08 


121 


1-35 


1-50 


2-06 


2-24 


2-44 


6 


II 


23 


34 


46 


58 


h!2 


1-25 


1-40 


1-55 


212 


231 


2-51 


4 


12 


24 


36 


48 


hOI 


1-15 


1-29 


1-44 


2-01 


2-18 


2-37 


2-58 


+ 2 


12 


25 


37 


50 


104 


1-18 


1-33 


1-49 


2-06 


2-24 


2 44 


3-05 





13 


26 


0-39 


0-53 


1-07 


1-21 


1-37 


1-53 


2-11 


2-30 


2-50 


3-12 


- 2 


13 


27 


4/ 


55 


/•09 


1-25 


141 


1-58 


2-16 


2-36 


2-57 


3-19 


4 


U 


28 


42 


57 


1-12 


1-28 


1-45 


2-02 


221 


2-41 


3-03 


3-26 


6 


U 


29 


44 


59 


1-15 


1-31 


1-49 


2-07 


2-26 


2-47 


3-10 


3-34 


a 


15 


30 


46 


1-01 


118 


1-35 


153 


2-12 


232 


2-53 


316 


3-41 


/o 


16 


31 


0-47 


h04 


121 


1-38 


1-57 


2-16 


2-37 


2-59 


3-23 


3-48 




16 


32 


49 


106 


1-23 


142 


2-01 


221 


242 


3-05 


3-30 


3-56 


S /4 


17 


34 


51 


I 08 


1-26 


1-45 


2-05 


2-26 


2-48 


3-11 


3-37 


403 


3 l6 


17 


35 


52 


hll 


1-29 


1-49 


2-09 


2-31 


2-54 


3-18 


3-44 


4-11 


„ /8 


18 


36 


54 


hl3 


1-32 


1-52 


2-14 


2-36 


2-59 


3-24 


3-51 


4-19 


g 20 


18 


37 


0-56 


1-15 


1-35 


1-56 


2-18 


2-41 


3-05 


3-31 


3-58 


428 


22 

24 


19 
20 


38 
40 


58 
1-00 


1-18 
1-20 


1-39 
1 -42 


2-00 
2-04 


2-23 
2-27 


2-46 
2-52 


3-11 
3-18 


3-38 
3-45 


4-06 
4/4 


4-36 


4-45 


25 


20 


41 


1-02 


1-23 


1-45 


2-08 


2-32 


2-57 


3-24 


3-53 


4-23 


455 


28 


21 


42 


/•04 


1-26 


/•49 


2-12 


2-37 


3-03 


331 


4-00 


4-32 


5-05 


- 30 


22 


44 


1-06 


1-29 


1-52 

i 


2-17 


2-43 


3-10 


3-38 


4-09 


4-4/ 


5-15 


Azimut au pole deprime continue 


130° 


125° 


120° 



I Quand Lat. et Dec. sont du meme nom, les termes au dessous de la ligne noire I 

§3 " ' 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

•-* 

H 
< 

*A 
U 
W 

P 


Latitude 40°. 


m 

O 

u 

w 

Q 


A L' Horizon 
Vrai. 


AZTTk/TTTTW. 




63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Diff. 
Asc. 


+ 30 


h. m. 
1-16 


h. m. 
1-23 


h. m. 
1-32 


k. m. 
1-41 


h. m. 
152 


h. m. 
2-04 


h. in. 
217 


h. m. 
2-31 


a. m. 
2-48 


h. m. 
3-06 





o t 

O-00 


h. m. 
0- 0-0 


28 
26 
24 
22 


1-27 
1-38 
1-48 
1-58 


1-36 
1-47 
158 

2-08 


1-45 
1-57 
2-08 
2/9 


1-55 
2-08 
2-20 
2 31 


2-06 
2-20 
2-32 
2-44 


2-19 
2-33 
2-47 
2-58 


2-33 
2-47 
301 
313 


248 
3-02 
3-16 
3-29 


305 
3/9 
3-34 
3-47 


3-23 
3-38 
3-52 
4-05 


/ 

2 

3 
4 


1-18 
2-37 
3-55 
5-13 


3-4 

6-7 

101 

13-5 


20 


2-07 


2-18 


2-29 


2-42 


2-55 


3-10 


3 25 


3-41 


3-59 


4-17 


5 


6-32 


0-16-8 


18 
16 
14 
12 


2-16 
2-24 
2-33 
2-41 


2-27 
236 
2-45 
2-53 


2-39 
2-48 
2-57 
3-06 


2-52 
3-02 
311 
3-20 


3-06 
3-t6 
3-26 
3-35 


3-21 
3-31 
3-4/ 
3-51 


3-36 
3-47 
3-58 
4-08 


353 
4-04 
4/4 
4-25 


4// 
4-22 
4-32 
4-43 


4-29 
4-40 
4-51 
5-01 


6 

7 
8 
9 


7-51 

9-09 

10-28 

11-47 


20-2 
23-7 
27-1 
30-5 


10 


2 AS 


301 


315 


3-29 


3-45 


4-01 


4-18 


4-35 


4-53 


511 


10 


13-06 


0-34-0 


8 
6 
4 

+ 2 


2-56 
304. 
3-11 
3-/9 


3-10 
317 
3-25 
3-33 


3-24 
3-32 
3-40 
3-48 


3-38 
3-47 
3-56 
404 


3-54 
4-03 
4-12 
4-21 


4-10 
4/9 
4-29 
4-38 


4-27 
4-37 
4-46 
4-55 


4-44 
4-54 
5-04 
513 


5-03 
5-13 
5-22 
5-32 


521 
5-31 
5-41 
550 


II 

12 
13 
14 


14-25 
1545 
17-05 
18-25 


37-5 
41-1 
447 
48-3 





3-26 


341 


3-57 


4-/3 


4-29 


4-47 


5-05 


5-22 


541 


6-00 


15 


19-45 


0-52-0 


-2 

4 
6 
8 


3-34 
3-41 
3-49 
3-57 


3-49 
357 
405 
4/3 


405 
4-13 
4-2/ 
4-30 


4-2/ 
4-30 
4-38 
4-47 


4-38 
4-47 
4-56 
5-05 


4-56 
5-05 
5/4 
523 


5-14 
523 
5-33 


5-32 
541 


551 


6-10 
6-19 
6-29 
6-39 


16 
17 
18 
19 


21-05 
22-26 
23-47 
25-09 


55-7 

59-5 

1-03-3 

07-2 


6-00 
6-tO 
6-20 


551 
6-00 


5-42 


10 


404 


4-2/ 


4-38 


4-56 


5-14 


5-33 


5-52 


610 


6-30 


6-49 


20 


26-31 


III! 


12 
14 
16 
18 


4- 12 
4-20 
429 
4-37 


4-29 
4-38 
4-46 
4-55 


4-47 
4-56 


5-05 


5-24 
5-33 
5-43 
5-53 


5-42 
5-52 
6-03 
6-13 


6-02 
6-\2 
6-22 
6-33 


6-20 
6-31 
6-41 
6-52 


6-40 
6-50 
7-01 
7-12 


6-59 
7-09 
7-20 
7-31 


21 
22 

23 
24 


27-54 
29-17 
30-40 
32-04 


15-1 
193 
23-5 
27-7 


5-14 
5-24 
5-34 


5-05 
5-14 


20 


4-46 


5-05 


5-24 


5-44 


6-04 


624 


6-44 


7-04 


7-24 


7-43 


25 


33-29 


1-32-1 


22 
24 
26 
28 


4-55 
5-05 
5-15 
5-25 


5- 15 
5-25 
5-35 
5 47 


5-34 
5-45 
5-56 
6-08 


5-54 
6-06 
6-18 
6-30 


6-\5 
6-27 
6-39 
6-53 


6-36 

'6-48 

7-01 

7- 15 


6-56 
7-09 
7-22 
736 


7-16 
7-29 
7-42 
7-57 


7-36 
7-49 
8-03 
8-18 


7-55 
808 
8-22 
8-37 


26 
27 
28 
29 


34-54 
36-21 
37-48 
39-16 


36-6 
41-2 
46-0 
51-7 


-30 


5-37 


5-59 


6-21 


6-44 


7-07 


7-30 


7-52 


8-14 


8-35 


8-54 


30 


40-45 


1-55-9 




\\T 


//4° 


III 


108° 


105° 


102° 


99° 


96° 


93° 


90° 


i 




donnent Theure vraie, matin, pour l'Azimut vers le c6te polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 
H 

a 

u 


Latitude 4/°. 






Azimuth. 


w 


5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45" 


50° 


55° 


60° 


o 


m. 


m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


+ 30 


4 


9 


013 


0-18 


0-23 


0-29 


0-34 


0-4/ 


0-48 


0-55 


1-05 


1-15 | 


28 


5 


10 


16 


21 


27 


33 


40 


47 


55 


1-04 


1-14 


1-25 I 


26 


6 


12 


18 


24 


30 


37 


45 


53 


1-01 


I'll 


1-22 


1-35 | 


24 


6 


13 


20 


26 


34 


4/ 


49 


58 


1-08 


/•/9 


1-31 


144 I 


. 22 

•rl 


7 


14 


21 


29 


37 


45 


54 


I -04 


114 


1-26 


1-38 


1-53 


& 20 


8 


15 


0-23 


0-31 


0-40 


0-49 


0-58 


1-09 


1-20 


1-32 


1-46 


201 


^ 18 

4> 


a 


17 


25 


34 


43 


S3 


h03 


114 


1-26 


1-39 


153 


2-09 


3 /5 
^ /4 


9 


18 


27 


36 


46 


56 


107 


hl9 


1-31 


1-45 


2-00 


2-17 


9 


19 


28 


38 


49 


I -00 


III 


1-24 


1-37 


1-51 


2-07 


225 


/2 


10 


20 


30 


41 


52 


103 


115 


1-28 


142 


1-57 


2-14 


232 


10 


10 


21 


0-32 


0-43 


0-54 


1-07 


119 


1-33 


1-48 


203 


221 


2-40 


8 


II 


22 


33 


45 


57 


1-10 


1-23 


1-37 


1-54 


2-09 


2-27 


2-47 


6 


12 


23 


35 


47 


1 -00 


113 


127 


1-42 


1-58 


2-15 


2-34 


2-54 


4 


12 


24 


37 


49 


1 -03 


1-16 


1-31 


1-46 


2-03 


2 21 


2-40 


301 


+ 2 


13 


25 


39 


52 


1-05 


I -20 


1-35 


1-51 


208 


2-26 


2-46 


3-08 





13 


26 


0-40 


0-54 


1-08 


1-23 


1-39 


1-55 


213 


2-32 


2-53 


315 


- 2 


14 


27 


4/ 


56 


III 


126 


1-43 


2-00 


2-18 


2-38 


2-59 


3-22 


4 


U 


29 


43 


58 


1-13 


1-30 


1-46 


2-04 


2-23 


2 43 


305 


3-28 


6 


IS 


30 


45 


hOO 


1-16 


1-33 


1-50 


2-09 


2 28 


249 


3-12 


3-35 


8 


15 


31 


46 


1-02 


1-19 


1-36 


1-54 


2-13 


233 


255 


3-18 


3-42 


10 


16 


32 


0-48 


104 


1-22 


1-39 


1-58 


218 


2-39 


3 01 


3-24 


3-50 


4 l2 


16 


33 


50 


1-07 


1-24 


1-43 


2-02 


2-22 


2-44 


3-07 


331 


3-57 


a u 


17 


34 


SI 


1-09 


t-27 


1-46 


2-06 


2-27 


2-49 


313 


3-38 


4-04 


l l6 

« 18 

■^ - ■ 


17 


35 


53 


l-ll 


1-30 


1-50 


2-10 


2-32 


2-55 


3-19 


3-45 


4-12 


18 


36 


55 


1-14 


1-33 


1-53 


215 


2-37 


3-00 


3-25 


3-52 


4-20 


3 20 


19 


38 


0-57 


1-16 


1-36 


157 


2-19 


2-42 


3-06 


332 


3-59 


4-28 


22 

24 
26 


19 
20 
21 


39 
40 
41 


58 
100 
h02 


1-19 
1-21 
1-24 


1-39 
1-43 
1-46 


2-01 
2-05 
2-09 


2-23 
2-28 
2-33 


2-47 
2-53 
2-58 


3-12 
3-18 
3-25 


3-39 
3-46 
3-53 


4-07 
4-15 


4-36 


4-45 
4-54 


4-23 


28 


21 


A3 


/•04 
1-06 


1-26 


1-49 


213 


2-38 


3-04 


331 


4-01 


4-31 


5-04 


- 30 


22 


44 


1-29 


I S3 


217 


2-43 


3-10 


3-39 


4-09 


4-41 


5 14 


Azimuth from depressed pole continued 


130° 


125° 


120° 


W 


r henL 


at anc 


i Dec. are of the same name, the terms below the black line 


8; 


2 

























AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

55 
O 


Latitude 4/°. 


• 

C 

55 


At trur 
Horizon. 


A «»r»#TT»I*«T 


•J 


63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


w 

Q 


Amp. 


Dasc. 


e 


n. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


o 


o / 


h. xn. 


+ 30 

i 


1-22 


1-30 


1-39 


/•49 


I 59 


2-11 


2-25 


2-40 


2-56 


3- 14 





0-00 


0- 0-0 


28 


1-33 


1-42 


1-51 


2-02 


213 


2-26 


2-40 


2-55 


311 


3-29 


/ 


1-20 


3-5 


26 


1-43 


1-53 


2-03 


2-14 


2-26 


2-39 


253 


3-09 


3-26 


3-43 


2 


2-39 


7-0 


24 


1-53 


2-03 


2-14 


2 25 


2-38 


2-52 


3-06 


3-22 


3-39 


3-57 


3 


3-59 


10-4 


22 


2-03 


2-13 


2-24 


2-36 


2-49 


3-03 


3-18 


3-34 


3-51 


4-09 


4 


5-18 


13-9 


20 


211 


2-22 


2-34 


2-46 


3-00 


3- 14 


3-30 


3-46 


4-03 


4-21 


5 


6-38 


17-4 


18 


2-20 


2-31 


2-43 


2-56 


3-10 


3-25 


3-40 


3-57 


4-14 


4-32 


6 


7-58 


21-0 


16 


2-28 


2-40 


2-53 


306 


3-20 


3 35 


3-51 


408 


4-25 


4-43 


7 


9-18 


24-5 


U 


2-36 


2-48 


3-01 


315 


3-30 


3-45 


4-01 


4-18 


4-35 


4-53 


8 


10-38 


281 


12 


2-44 


2-57 


3-10 


3-24 


3-39 


3-54 


4-11 


4-28 


4-45 


5 03 


9 


11-58 


317 


10 


252 


3-05 


3-18 


3-33 


3-48 


4-04 


4-20 


4-37 


4-55 


5-13 


10 


13-18 


35-2 


8 


2-59 


313 


3-27 


3-41 


3-57 


4-13 


4-30 


4-47 


5-05 


5-23 


II 


14-39 


38-9 


6 


3-07 


3-20 


3-34 


3-50 


4-05 


4-22 


4-39 


4-56 


5-14 


5-32 


12 


15-59 


42-6 


4 


3-14 


3-28 


3-43 


3-58 


4-14 


4-31 


4-48 


5-05 


5-23 


5-42 


13 


17-20 


46-3 


+ 2 


321 


3-36 


3-51 


4-06 


4-23 


4-39 


4-57 


5-15 


5-33 


55 1 


14 


18-42 


50-1 





3-29 


3-43 


3-59 


4-15 


4-33 


4-48 


5-06 


5-24 


5-42 


6-00 


15 


20-03 


53-9 


- 2 
4 
6 
8 


3-36 
3-43 
3-51 
3-58 


3-51 
3-59 
4-06 
4-14 


4-07 
4-15 
4-23 
4-31 


4-23 
4-31 
4-39 
4-48 


440 
4-48 
4-57 
5-06 


4-57 
5-06 
5-15 
5-24 


5-15 
5-24 
5-33 


5-33 
5-42 


551 


609 
618 
6-28 
6-37 


16 
17 
18 
19 


21-25 
22-48 
24-10 
25-33 


57-7 

1-01-7 

05 6 

09-7 


6-00 
6-09 
6-19 


5-51 
6-00 


5 42 


10 


4-06 


4-22 


4-39 


4-57 


514 


5-33 


551 


6-tO 


6-28 


647 


20 


26-57 


1-13-8 


12 
14 
16 
18 


4-13 
421 
4-29 
4-37 


4-30 
4-38 
4-47 


4-47 
4-56 


5-05 


5-23 
5-33 
5-42 
5-52 


5-42 
5-52 
6-01 
6-12 


601 
6-10 
6-21 
6-31 


6-19 
6-29 
6-40 
6-50 


6-38 
6-48 
6-59 
7-09 


6-57 
7-07 
7-17 
7-28 


21 
22 
23 
24 


28-21 
29-46 
31-11 
33-37 


180 
22-2 
26-6 
31-1 


5-14 
5-23 
5-33 


5-05 
5-14 


4-55 


20 


4-46 


5-04 


5-23 


543 


6-02 


6-22 


6-42 


7-01 


7-20 


7-39 


25 


34-03 


1-57-7 


22 


4-55 


5-14 


5-33 


5-53 


6-13 


6-33 


6-53 


7-13 


7-32 


7-51 


26 


35-31 


40-3 


24 


5-04 


5-24 


5-44 


6-04 


6-24 


6-45 


7-05 


7-25 


7-45 


8-03 


27 


36-59 


45-2 


26 


5-14 


5-34 


5-55 


6-15 


6-36 


6-57 


7-18 


7-38 


7-58 


8-17 


28 


38-28 


50-1 


28 


5-24 


5-45 


6-06 


6-28 


6-49 


7-11 


7-32 


7-52 


8-12 


8-31 


29 


39-58 


55-2 


-30 


5-35 


5-57 


6-19 


641 


703 


7-25 


7-47 


8-08 


8-28 


8-46 


30 


41-29 


2-00-5 




117' 


114' 


'III' 


I08 l 


105' 


10? 


. 99 o 


96° 


93° 


90° 








1 give App. Time a m. for Azimuth on polar side of Prime Vertical. 



>3 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



o 

{J 


Latitude 42°. 






Azimuth. 1 




5° 


10° 


15° 


20* 


25° 


30° 


35° 


40° 


45° 


50° 


55° 


60° J 


o 


m. 


m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. xn. 


h~ m. 1 


+ 30 


5 


10 


0-15 


020 


0-25 


0-31 


037 


0-44 


0-52 


1-00 


I-IO 


1-21 


28 


5 


II 


17 


23 


29 


35 


42 


50 


58 


1-08 


1-18 


131 


25 


6 


12 


19 


25 


32 


39 


47 


56 


1-05 


115 


1-27 


1-40 


24 


7 


14 


21 


28 


35 


43 


52 


1-01 


I'll 


1-22 


1-35 


149 


6 22 


7 


15 


22 


30 


39 


47 


57 


1-06 


1-17 


1-29 


1-43 


1-57 


5 20 


8 


16 


0-24 


0-33 


0-42 


0-51 


hOI 


1-12 


1-23 


1-36 


ISO 


2-06 


« /8 


9 


17 


26 


35 


45 


55 


1-05 


1-17 


1-29 


1-42 


157 


2-13 


•-* /5 
^ U 


9 


18 


28 


' 37 


48 


58 


h09 


1-21 


1-34 


148 


204 


2-21 


10 


19 


29 


40 


50 


1-02 


113 


1-26 1-40 


1-55 


2-11 


2-28 


/2 


10 


21 


31 


42 


53 


h05 


117 


1-31 


1-45 


2-00 


217 


2-36 


/O 


II 


22 


0-33 


0-44 


0-56 


1-08 


1-21 


1-35 


1-50 


2-06 


224 


2-43 


8 


II 


23 


34 


46 


59 


1-12 


h25 


1-40 


1-55 


2-12 


2-30 


2-50 


6 


12 


24 


36 


48 


101 


I 15 


1-29 


1-44 


2-00 


2-18 


2-36 


2-57 


4 


12 


25 


38 


51 


104 


118 


1-33 


1-49 


2-05 


2-23 


2-42 


3-03 


+ 2 


13 


26 


39 


53 


107 


h2l 


1-37 


1-53 


2-10 


2-29 


2-49 


3-10 





13 


27 


0-41 


0-55 


1-09 


1-24 


1-40 


1-57 


2-15 


234 


2- 55 


3-17 


- 2 


14 


28 


42 


57 


1-12 


h28 


l>44 


202 


2-20 


2-40 


3-01 


3-24 


4 


14 


29 


44 


59 


/•/5 


1-31 


1-48 


2-06 


2-25 


2-45 


3-07 


3-30 


6 


15 


30 


45 


1-01 


1-17 


1-34 


1-52 


2-IO 


2-30 


2-51 


3-13 


3-37 


8 


15 


31 


47 


1-03 


I -20 


1-37 


1-56 


2-15 


2-35 


2-57 


3-19 


3-44 


/O 1 


16 


32 


0-49 


1 -05 


1-23 


1-41 


1-59 


219 


2-40 


3-02 


3-26 


3-51 


3 /2 


17 


33 


50 


1-08 


1-25 


1-44 


2-03 


2-24 


2-45 


3-08 


3-32 


3-58 


1 '^ 


17 


34 


52 


1-fO 


1-28 


/•47 


2-07 


2-28 


2-5F 


3-14 


3-39 


405 


2 16 


18 


35 


54 


hl2 


1-31 


1-51 


2-11 


233 


2-56 


3-20 


3-46 


4- 13 


JS '8 


18 


37 


55 


1-14 


1-34 


1-54 


2-16 


238 


301 


3-26 


3-53 


4-20 


5 20 


19 
19 


38 


0-57 


117 


1-37 


1-58 


2-20 


2-43 


307 


3-33 


4-00 


4-28 


22 


39 


59 


1-19 


1-40 


2-02 


2-24 


248 


3-13 


3-39 


407 


4-36 


24 
25 


20 
21 


40 
41 


i-or 

1-03 


1-22 
1-24 


1-43 
/•46 


2-06 
2-10 


2-29 
234 


2-53 
2-59 


319 
3-25 


3-46 
3-53 


4-15 


4-45 
4-54 


4-23 


28 


21 


43 


1-05 


127 


1-50 


2-14 


2-39 


3-04 


3-32 


4-01 


4-31 


5-03 


- 30 


22 


44 


1-07 


1 -30 


1-53 


218 


2-44 


3-10 


339 


409 


440 


5-13 


Azimut au pole deprime* continue 


130° 


125° 


120° 


Quae 


id Lat. 


etDe 


c. sont du m£me nom, les termes au dessous de la ligne noire 1 



84 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

S3 

o 

o 

a 

Q 


Latitude 42°. 


• 

o 

M 
•-) 

o 
a 

Q 


A L'Horizon 
Vrai. 


A7TVTTTTW 




63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Diff. 

Asc. 


+30 


h. m. 
1-28 


h. m. 
1-36 


h. m. 
/ -45 


h. m. 
1-55 


h. m. 
2-07 


h. m. 
2/9 


h. m. 
2-32 


h. m. 
2-47 


h. m. 
3-03 


h. m. 
3-20 







O i 

000 


h. m. 
0- 00 


28 
26 

24 
22 


1-39 
1-49 
158 
207 


148 
1-58 
2-08 
218 


1-57 
2-09 
2-/9 
2-29 


2-08 
2-20 
2-31 
2-4/ 


2-20 
2-32 
2-42 
2-54 


2 33 
2-45 
2 57 
3-08 


2-46 
2-59 
3-12 
3-23 


302 
3-15 
3-27 
3-39 


3-18 
3-32 
3-44 
3-56 


3-35 
3 49 
4-0/ 
4/3 


/ 

2 

3 
4 


121 
242 
402 
5-23 


3-6 

72 

10-8 

144 


20 


216 


2-27 


2-39 


2-51 

3-01 
3-10 
3-19 
3-27 


305 


3/9 


3-34 


3-50 


407 


4-25 


5 


6-44 


18-1 


18 
16 

14 
12 


2-24 
2 32 
2 40 
2-47 


2-36 
2 44 
2-52 
300 


2 48 
256 

3 05 
313 


3/4 
3-24 
333 
3-42 


3-29 
3-39 
3-48 
3-57 


3-44 
3-55 
4-04 
4-/4 


40/ 
4-11 
4-2/ 
4-30 


4-18 
4-28 
4-38 
4-48 


4-35 
4-46 
4-56 
5-05 


6 

7 
8 
9 


805 

9-26 

10-48 

1209 


21-7 
25-4 
29-1 
328 


10 


2-55 


3-08 


3-22 


3-36 


351 


406 


4-23 


4-40 


4-57 


515 


/O 


13-31 


0-36-5 


8 
6 

4 
+ 2 


302 
310 
3-17 
3-24 


316 
3-23 
3-31 
3-38 


3-30 
3-37 
3-45 
353 


3-44 
3-52 
4-00 
4-08 


3-59 
408 
4-16 
4-24 


4-15 
4-24 
4-33 
4-4/ 


4-32 
4-4/ 
4-49 
4-58 


4*49 
4-58 
507 
5-16 


5-06 
5-15 
5-24 
5-33 


524 
5-33 
542 
5-51 


// 
/2 
13 
14 


14-53 
16-15 
17-37 
19-00 


40-3 
441 
48-0 
519 





3-31 


3-45 


4-0/ 


4-16 


4-33 


4-50 


5-07 


5-24 


5-42 


6-00 


IS 


20-23 


055-8 


- 2 

4 
6 
8 


3-38 
3-45 
3-52 
3-59 


3 53 
400 
4*08 
4/5 


4-08 
4-16 
4-24 
4-32 


4-24 
4-32 
4-4/ 
4-49 


4-4/ 
4-49 
4-58 
5-06 


4-58 
5-06 
5-15 
5-24 


515 
5-24 
5-33 


5-33 
5-42 


5-51 


6-09 
6-18 
6-27 
6-36 


16 
17 
18 
19 


21-46 
23-10 
24-34 
25-59 


59-9 

1-03-9 

080 

12-2 


6-00 
6-09 
6-18 


5-51 
600 


5-42 


10 


4*07 


4*23 


4*40 


4-57 


515 


5 33 


5-51 


6-09 


6-27 


6-45 


20 


27-24 


1-16-5 


12 

14 
16 
18 


4-14 
4-22 
4*30 
4-38 


4-3/ 
4-39 
4-47 


448 
4-56 


5-05 


5-23 
5-32 
5-4/ 
5-51 


5-42 
5-51 
600 
6-10 


6-00 
6-09 
619 
6-29 


618 
6-28 
6-38 
6-48 


6-37 
6-46 
6-56 
7-06 


6-55 
7-04 
7/4 
7-25 


21 
22 
23 
24 


28-50 
30-16 
31-43 
33- II 


20-9 
25-3 
29-9 
345 


5-14 
5-23 
5-32 


5-05 
5-14 


4-55 


20 


4-46 


5-04 


5-23 


5-42 


6-01 


6-20 


639 


6-58 


717 


735 


25 


34-40 


1-39-3 


22 

24 
26 
28 


4-55 
5-04 
5-13 
5 23 


5-13 
523 
5-33 
5-43 


5-32 
5-42 
5-53 
604 


552 
6-02 
613 
6-25 


6-11 
623 
6-33 
6-45 


6-31 
6-42 
6-54 
7-07 


6-50 
7-02 
7-\4 
7-27 


7-10 
7-21 
734 
7-47 


7-28 
7-40 
7-52 
8-06 


7-47 
7-59 
811 
8-25 


26 
27 
28 
29 


3609 
37-39 
39-11 
40-43 


44-2 
49-2 
54-4 
59-8 


-30 


5-34 


5 55 


6-16 


6-37 


6*59 


7-20 


7 -41 


802 


821 


8-40 


30 


42-17 


2-05-3 




117° 


114° 


111° 


108° 


105° 


102° 


99° 


96° 


93° 


90° 








donnent I'heure vraie, matin, pour T Azimut vers le cM polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

H 
< 

y 


Latitude 43°. 






Azimuth. 




5° 


10° 


/5° 


20° 


25° 


30° 


35° 


40° 


AS' 


50° 


55° 


60° 


o 


m. 


m. 


h. m. 


h. EL 


h. m. 


h. m. 


h. m. 


n. m. 


h. m. 


a. m. 


h. m. 


h. m. 


+ 30 


5 


10 


0-16 


0-21 


0-27 


0-34 


0-40 


0-47 


56 


1-04 


115 


1-26 


28 


6 


12 


18 


24 


31 


38 


45 


53 


1-02 


1-12 


123 


1-36 


26 


7 


13 


20 


27 


34 


42 


50 


59 


1-09 


119 


1-31 


I -45 


24 


7 


14 


22 


29 


37 


46 


55 


1-04 


1-15 


1-26 


1-39 


1-54 


3 22 


8 


16 


24 


32 


49 


49 


59 


109 


1-21 


1-33 


1-47 


2-02 


U - - 

.? 20 


8 


17 


0-25 


0-34 


0-43 


0-53 


1-03 


114 


1-26 


1-39 


I -54 


210 


^ 18 


9 


18 


27 


37 


46 


57 


108 


1-19 


1-32 


1-46 


201 


2-17 


£ /6" 


9 


19 


29 


39 


49 


100 


112 


1-24 


1-37 


1-52 


2-07 


2-25 


^ /4 


/O 


20 


30 


41 


52 


1-03 


116 


129 


1-43 


1-58 


214 


2-32 


/2 


// 


21 


32 


43 


55 


107 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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donnent Theure vraie, matin, pour V Azimut vers le c6t^ polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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24 


a 


16 


24 


32 


4/ 


SO 


1-00 


110 


1-21 


134 


1-47 


2-02 


. 22 


8 


17 


26 


35 


44 


54 


1-04 


1-15 


1-27 


I 40 


1-54 


2-10 


& 20 


9 


18 


0-27 


0-37 


0-47 


0-57 


1-08 


1-20 


133 


1-46 


201 


2-18 


^ 18 


/o 


19 


29 


39 


50 


1-01 


112 


1-25 


1-38 


1-52 


2 08 


225 


& 16 


10 


20 


31 


41 


52 


1-04 


1-16 


1-29 


143 


1-58 


214 


2 32 


* u 


u 


21 


32 


43 


55 


107 


1-20 


133 


1-48 


2-03 


2-20 


2-39 


12 


ii 


22 


34 


46 


58 


1-10 


1-24 


1-38 


1-53 


2-09 


2-26 


2-45 


10 


12 


23 


0-35 


0-48 


1-00 


1-14 


1-27 


1-42 


1-58 


2-14 


2-32 


2-52 


8 


12 


24 


37 


50 


1-03 


1-17 


1-31 


1-46 


2-02 


2-20 


2-38 


2-58 


6 


13 


25 


38 


52 


1-05 


1-20 


1-35 


1-50 


2-07 


225 


2-44 


3-04 


4 


13 


26 


40 


54 


1-08 


1-23 


1-38 


1-55 


2-12 


2-30 


2-50 


3-U 


+ 2 


14 


27 


4/ 


56 


1-10 


126 


1-42 


1-59 


2-16 


2 35 


2-55 


3-17 





U 


28 


0-43 


0-58 


1-13 


1-29 


1-45 


2-03 


2-21 


2-40 


3-01 


323 


- 2 


15 


29 


44 


1-00 


1-16 


1-32 


1-49 


2-07 


2-26 


2-46 


307 


3-29 


4 


15 


30 


46 


t-02 


1-18 


1-35 


152 


2-11 


2-30 


2-51 


3-13 


3-35 


6 


16 


31 


47 


1-04 


1-21 


138 


1-56 


2-15 


2-35 


2-56 


3-18 


3-42 


8 


16 


32 


49 


1-06 


1-23 


1-41 


2-00 


2-19 


2-40 


301 


3-24 


3-48 


10 


17 


33 


0-50 


1-08 


1-26 


1-44 


2-03 


2-23 


2-44 


3-07 


3-30 


3-54 


4 l2 


17 


34 


52 


t-10 


1-28 


1-47 


2-07 


2-28 


2-49 


3-12 


3-36 


4-01 


1 /4 


18 


35 


54 


1-12 


1-31 


1-50 


2-11 


2-32 


2-54 


3-17 


3-42 


4-08 


13 /6* 

i 18 

,*4 


18 


37 


55 


1-14 


1-34 


1-54 


2-15 


2-36 


2-59 


3-23 


3-48 


4-14 


19 


38 


57 


1-16 


1-36 


1-57 


2-19 


2-41 


3-04 


3-29 


3 55 


4-21 




19 


39 


0-58 


1-19 


139 


2-00 


2-23 


2-46 


3-10 


3-35 


4-01 


4-29 


22 
24 


20 
20 


40 
41 


1-00 
1-02 


I -21 
1-23 


1-42 
1-45 


2-04 
2-08 


2-27 
2-31 


2-50 
2-55 


3-15 
3-21 


3-41 
3-47 


4-08 


4-36 
4-44 


4-15 


26 
28 


21 
22 


42 
44 


1-04 
1-06 


1-26 
128 


1-48 
151 


2-11 
2-15 


2-35 
2-40 


3-00 
3-06 


3-26 
3-33 


354 


422 
4-30 


4-52 
5-00 


4-01 


- 30 


22 


45 


h08 


131 


155 


219 


2-45 


3-11 


3-39 


4-08 


4-38 


5-09 




A 


ZIMUl 


'H froi 


n depressed pole continued 


135° 


130° 


125° 


120* 


\ 


Vhenl 


-at. an 


dDec 


. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

H 

< 

1-1 


Latitude 45°. 


• 

o 

< 
55 

•-) 

o 

w 

p 


Attrub 
Horizon. 


AZTMTITW. v 




63° 


66° 


69° 


7? 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Dasc. 


+ 30 


hu m. 
/•45 


a, m. 
1-55 


h. m. 
204 


h. m. 
215 


h. m. 
2-26 ( 


2-39 


h. m. 
252 


h. m. 
3-07 


h»m. 
322 


h. m. 
3-39 


o 



J 

2 
3 

4 

5 


e / 

o.oo 


h. m. 
0- 00 


28 
26 

24 
22 


1-55 
2 -04 
2-12 
2 20 


204 
2-14 
2-23 
2 31 


2*15 
2-24 
2-34 
2-43 


2 26 
2-36 
2'46 
2-55 


2-38 
2-48 
2-59 
3-08 


2-51 
302 
312 
3-22 


304 
3-16 
3-26 
3 37 


3/9 
3-31 
342 
352 


3-35 
3-47 
358 
408 


352 
4-03 
4/4 
4-25 


h25 
2-50 
415 
5-40 


4-0 

8-0 

12-0 

16-0 


20 


2-28 


2-39 


2-51 


3-04 


317 


3 31 


3-46 


402 


4/8 


4-35 


705 


0-20-1 


18 
16 
14 
12 


2-36 
2 43 
2-50 
2-57 


2-47 
255 
3-02 
3-10 


3-00 
308 
315 
323 


313 
321 
3 29 
3 37 


326 
335 
3-43 
3-51 


3-41 
3-49 
3-58 
4-06 


3-56 
405 
4-13 
4-22 


4-11 
4-20 
4-29 
4-38 


4-27 
437 
4-45 
454 


4-44 
4-53 
5-02 
5-11 


6 

7 
8 
9 

10 

II 
12 
13 
14 


8-30 

9 55 

II 21 

12-47 


24-1 
28-1 
32-3 
36-4 


10 


3-04 


317 


3-30 


3-44 


3-59 


4-14 


4-30 


4-46 


5-03 


5/9 


14-13 


0-40-6 


8 

6 

4 

+ 2 


311 
317 
324. 
3-30 


3-24 
3-3/ 
3 38 
3-44 


3-38 
3-45 
3-52 
3-59 


352 
3-59 
407 
4/4 


407 
4/4 
4-22 
4-30 


422 
4-30 
4-38 
4-45 


4-38 
446 
454 
5-02 


4-54 
502 
5-10 
518 


511 
5/9 
527 
5-35 


5-28 
5-36 
544 
5-52 


15-39 
17-06 
18-33 
2000 


44-8 
49-t 
53-4 
578 





3-37 


3-51 


4*06 


4-2/ 


4-37 


4-53 


5-09 


5-26 


5-43 


6-00 


15 


21 28 


1-02-2 


- 2 

4 
6 
8 


343 
3-50 
3-56 
4-03 


358 
4-05 
4-/2 
4/9 


413 
4-20 
4-27 
4-34 


4-29 
4-36 
4-43 
4-5/ 


4-44 
452 
5-00 
5-07 


5-01 
508 
5-16 
5-24 


517 
5-25 
5-33 


5-34 
542 


5 51 


6-08 
6-16 
6-24 
6-32 


16 
17 
18 
19 


22-57 
24-25 
25-55 
27-25 


06-7 
11-2 
15-8 
20-6 


5-59 
6-07 
615 


5-50 
558 


5-4/ 


10 


4*10 


4-26 


4-42 


4-58 


5-15 


5-32 


5-49 


6-06 


6-24 


641 


20 


2856 


1-254 


12 

14 
16 
18 


417 
4-24 
431 
4-38 

4-46 


4-33 
4-40 
4-47 


4-49 
4-57 


5-06 


5 23 
5-31 
5-39 
5-48 


5-40 
5-48 
5-57 
6-06 


5-57 
6-06 
6/4 
6-23 


6-15 
6-23 
6-32 
6-4/ 


6 32 
6-41 
6-50 
6-59 


6-49 
6-58 
7-07 
7-16 


21 
22 
23 
24 


30-27 
31-59 
33-33 
35-01 


303 
353 
40-5 
45-8 


S-U 
5-22 
5-30 


5-04 
512 


4-55 


20 


5-03 


5-21 


5-39 


557 


6-15 


6-33 


6-51 


708 


7-25 


25 


36-42 


1-51-2 


22 
24 
26 
28 


453 
502 
510 
5-19 


5-// 
5-20 
5-29 
5-38 


5-29 
5-38 
5-48 
557 


5-47 
5-57 
6-07 
6-17 


6-06 
6-15 
6 26 
6-36 


6-24 
6-34 
6-44 
656 


6-42 
653 
703 
7-15 


7-00 
7-1 \ 
7-22 
7-33 


7- 18 
7-28 
7-39 
7-5 / 


7-35 
7-46 
7-57 
8 08 


26 
27 
28 

29 


38-19 
39-57 
41-29 
43-X7 


56-8 

2-02-5 

08-5 

14-7 


-30 


5-29 


5-48 


6-08 


6-28 


6-48 


707 


7-27 


7 45 


804 


8-21 


30 


45-00 


2-21-1 




117° 


//4° 


111° 


108° 


I05 c 


102° 


99° 


96° 


93° 


90° 








give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



CLINATION. 


Latitude 46*. 






Azimuth. 


M 

Q 


5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45* 


SO 9 


55° 


60° 


e 


m. 


m. 


a. m. 


h. in. 


h. m. 


h. m. 


•h. in. 


h. m. 


h. m. 


a. m. 


h. m. 


h. m. 


+ 30 


6 


13 


0-19 


0-26 


0-33 


0-4/ 


0-49 


57 


1-07 


118 


129 


1-42 


28 


7 


14 


21 


29 


37 


45 


54 


1-03 


J/3 


1-25 


1-37 


1-51 


26 


8 


15 


23 


31 


40 


49 


58 


h08 


1-1-9 


1-31 


1-44 


159 


24 


8 


17 


25 


34 


43 


52 


102 


hl3 


1-25 


1-38 


15i 


2-07 


- 22 


9 


18 


27 


36 


46 


56 


h07 


hl8 


1-30 


1-44 


1-58 


2-14 


»(J — 

& 20 


9 


19 


0-28 


0-38 


0-49 


0-59 


hit 


h23 


1-36 


ISO 


2-05 


2-21 


J 18 


10 


20 


30 


40 


51 


h03 


hl4 


127 


1-41 


1-56 


211 


2-28 


a /S 


10 


21 


32 


43 


54 


l>06 


hl8 


132 


1-46 


2-01 


2-17 


2 35 


^ /4 


11 


22 


33 


45 


57 


1-09 


122 


h36 


15 J 


2-07 


2-23 


2-42 


12 


II 


23 


35 


47 


59 


1-92 


126 


1-40 


h55 


212 


2-29 


2-48 


10 


12 


24 


0-36 


0-49 


1-02 


his 


129 


1-44 


2-00 


2-17 


2-35 


2-54 


S 


12 


25 


38 


51 


1-04 


1*8 


133 


h48 


2-05 


2-22 


2-41 


-3-0/ 


6 


43 


26 


39 


53 


1-07 


1-21 


1-36 


1-52 


2-09 


2-28 


2-46 


3-08 


4 


13 


27 


4/ 


55 


1-09 


1-24 


1-40 


h56 


2-14 


2-33 


2-52 


3-13 


+ 2 


U 


28 


42 


57 


112 


h27 


143 


2-00 


2-18 


2-38 


2 58 


3-19 





U 


29 


0-44 


0-59 


/•/4 


130 


/•47 


204 


2-23 


2<43 


3-03 


3-25 


- 5 


IS 


30 


45 


1-01 


117 


1-33 


1-50 


208 


2 27 


2-48 


3-09 


3-31 


4 


15 


34 


47 


1-03 


1-19 


h36 


154 


2 12 


2-32 


253 


3-14 


3-37 


6 


16 


32 


48 


1-05 


1-22 


1-39 


hS7 


2-16 


2-37 


2-58 


3-20 


3-42 


8 


16 


33 


50 


1-07 


1-24 


1-42 


2-0J 


2 21 


2-41 


3-03 


3 25 


3-49 


10 


17 


34 


51 


1-09 


1-27 


1-45 


205 


2-25 


2-46 


3*08 


331 


3-56 


4 l2 


17 


35 


S3 


hll 


1-29 


1-48 


2-08 


2-29 


2-50 


3-13 


3-37 


4-02 


B 14 


18 


36 


54. 


113 


1-32 


1-51 


2-12 


2-33 


2-55 


3-19 


3 43 


4-08 


3 '* 


18 


37 


56 


hl5 


1-34 


IS 5 


2-16 


2-37 


3 -DO 


3-24 


3-49 


4/5 


19 


38 


57 


M7 


1-37 


1-58 


2/9 


242 


3-05 


3-30 


3-55 


4-22 




19 


39 


59 


hi 9 


1-40 


2-01 


2-23 


2-46 


3-40 


3-36 


4-01 


4-29 


22 
24 


20 
21 


40 
4! 


t-01 
102 


1-21 
124 


1-43 
1-46 


204 
2-08 


2 27 
2-32 


2-51 
2-56 


316 
3-21 


3-42 
3-48 


4-08 


4-36 
4-43 


4/5 


25 
28 


21 
22 


43 
44 


1-04 
106 


l>26 
1-29 


/•49 
1-52 


2-\2 

2-16 


2-36 
2-40 


3-01 
3-06 


3-27 
3-33 


3-54 


4-22 
4-29 


4-5/ 
4-59 


4-01 


- 30 


23 


45 


1-08 


131 


155 


2-20 


2-45 


311 


339 


4-08 


4-37 


5-08 






A 


.ZIMUT au p 


ble deprime contini 
erne nom, les ternw 


a 


135* 


130° 


\25T 


120° 


Quar 


id Lat 


. etDe 


c sont du in 


is au dessous de la ligne noire 


9 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 
1-1 


Latitude 46°. 


• 



H 

< 

M 
•-) 

w 
Q 


A L'Horizon 
Vrai. 


Azimuth. 




63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Diff. 
Asc. 


+30 


h. on. 
1-51 


h. m. 
2-00 


a. m. 
2-10 


h. m. 
221 


h. m. 
2-32 


h. m. 
2-45 


a. m. 
2-58 


a. m. 
3-13 


h. m. 
3-28 


h. m. 
3-44 





/ 
2 

3 

4 


D / 

0-00 


h. m. 
0- 0-0 


28 
26 
24 
22 


2-00 
2-08 
2 16 
2-25 


2-09 
2/9 
2 27 
2 35 


2-20 
2-29 
2*38 
2-47 


2-31 
241 
2 50 
3-00 


2-43 
2-54 
3-03 
312 


2-56 
3-07 
317 
3-27 


3-10 
3-21 
3-31 
3-41 


3-25 
3-36 
3-46 
3-56 


3-40 
3-51 
4-02 
412 


3-56 
4-08 
4-18 
4-28 


1-26 
2-53 
419 
546 


4-1 

8-3 

12-4 

16-6 


20 


2 32 


2-43 


255 


3-08 


3 -2 J 


3-36 


3-50 


4-05 


421 


4-38 


5 


7-12 


0-20-8 


18 
16 
14 
12 


2-39 
2-47 
2 53 
3-00 


251 
2 58 
3-06 
3-13 


3-03 
311 
3-19 
3-26 


3-16 
3-24 
3 32 
3-40 


3-30 
3-38 
3-46 
354 


3-44 
353 
4-01 
4-09 


3-59 
4-08 
4-16 
4-24 


4-14 
4-23 
432 
4-40 


4-30 
4-39 
448 
4-56 


4-47 
4-56 
5-04 
5-13 


6 

7 
8 
9 


8-39 
10-06 
11-33 
13-01 


25-0 
29 2 
33-5 
37-8 


10 


3 '07 


3-20 


3 33 


3-47 


4-02 


4-17 


4-32 


448 


5-04 


5-21 


10 


1429 


0-42-1 


8 

6 

4 

+ 2 


3-13 
3-20 
3-26 
3-32 


3*26 
3-33 
3-40 
3-46 


3-40 
3-47 
3-54 
40/ 


3-54 
4-02 
4-09 
4-16 


4-09 
4-16 
4-24 
4-31 


4-25 
4-32 
4-40 
4-47 


4-40 
4-48 
4-55 
5-03 


4-56 
5-04 
5-11 
5-19 

5-27 


5-12 
5-20 
5-28 
5-36 


5-29 
5-37 
5-45 
5-52 


it 

12 
13 
14 


15-57 
17-25 
18-54 
20-23 


46-4 
50-9 
55-3 
59-9 





3-39 


3-53 


4-08 


4-23 


4-38 


4-55 


510 


543 


6-00 


15 


21-53 


1 -04-4 


-2 
4 
6 
8 


3-45 
3-51 
3-58 
4-04 


400 
4-06 
4-/3 
4-/9 


4-14 
421 
4-28 
4-35 


4-30 
4-37 
4-44 
4-51 


4-46 
4-53 
5-00 
5-08 


5-02 
5-09 
5-17 
5-24 


5-18 
5-25 
533 


5-34 
5-42 


5-51 


6-08 
6-15 
6-23 
6-31 


16 
17 
18 
19 


23-23 
24-53 
26-25 
27-57 


09- 1 
138 
18-6 
23-6 


5-59 
6-07 
614 


5-5b 
5-58 


5-41 


10 


4// 


4-26 


4-42 


4-58 


5-15 


532 


5-49 


6-06 


6-22 


6-39 


20 


29-30 


1-28-6 


12 
14 
16 
18 


4-17 
424 
4-3/ 
4-38 


4-33 
4*40 
4-47 


4-49 
4-57 


5-06 


5-23 
5-30 
5-38 
5-47 


5-40 
5-48 
5-56 
6-05 


5-57 
6-05 
6-13 
6-22 


6-14 
6-22 
6-30 
6-39 


6-30 
6-39 
6-47 
6-56 


6-47 
6-56 
7-04 
7-13 


21 
22 
23 
24 


31-03 
32-38 
34-14 
35-50 


33-7 
38-9 
443 
49-8 


5-13 
5-21 
5-29 


5-04 
5-12 


4-55 


20 


445 


5-03 


5-20 


5-37 


5-55 


613 


6-31 


6-48 


7-05 


7-22 


25 


37-28 


1-55-5 


22 
24 
26 
28 


4-53 
501 
5-09 
518 


510 
5/9 
5-27 
5-37 


5-28 
5-37 
5-46 
5-55 


5-46 
5-55 
6-04 
614 


6-04 
6-13 
6-23 
6-33 


6-22 
632 
6-42 
6-52 


6-40 
6*50 
7-00 
7-11 


6-58 
7-07 
7-18 
7-29 


7-15 
725 
7-35 
7-47 


7-32 
742 
7-52 
8-04 


26 
27 
28 
29 


39-08 
40-49 
4231 
44/6 


2-01-3 
07-3 
13-6 
20-1 


-30 


521 


5-46 


6-06 


6-25 


6-44 


7-04 


7-22 


741 


7-58 


8-16 


3Q 


46 02 


2-26-9 




117° 


114° 


III* 


108° 


105° 


102° 


99° 


96° 


93° 


90° 








donnent lTieure vraie, matin, pour l'Azimut vers le cdte* polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

5 

1-1 


• 

Latitude 47*. 






Azimuth. 




5° 


/0° 


'15° 


20° 


25° 


30° 


35° 


40° 


45° 


50° 


55° 


50° 


e 


m. 


m. 


a. m> 


h. m. 


h. m. 


u. m. 


a. m. 


h. m. 


h. m. 


h. m. 


h. m> 


n. m. 


+ 30 


7 


14 


0-21 


0-28 


35 


0-43 


0-52 


hOI 


/•// 


1-21 


h33 


/•47 


28 


7 


IS 


22 


30 


38 


47 


56 


h06 


117 


1-28 


h4l 


h55 


26 


8 


16 


24 


33 


42 


51 


hOI 


I'll 


h22 


135 


h48 


2-03 


24 


9 


17 


26 


35 


45 


54 


hOS 


hl6 


h28 


h4l 


1-55 


211 


JS 22 


9 


18 


28 


37 


47 


58 


h09 


1-21 


h33 


1-47 


202 


2-18 


3 20 


10 


19 


0-29 


0-40 


0-50 


101 


hl3 


1-25 


1-38 


153 


208 


2 25 


js /a 


10 


21 


31 


42 


S3 


1-04 


hl7 


h30 


hU 


158 


214 


2-32 


a /* 


II 


22 


33 


44 


56 


1-08 


120 


h34 


1-48 


2-04 


220 


2-38 


/4 


II 


23 


34 


46 


58 


III 


1-24 


138 


1-53 


209 


2-26 


2 45 


12 


12 


24 


36 


48 


101 


h!4 


1-28 


h42 


hS8 


2/4 


2-32 


251 


10 


12 
13 


25 


0-37 


0-50 


1-03 


117 


131 


1-46 


2-02 


2/9 


238 


2-57 


8 


26 


l 38 


52 


h06 


1-20 


h35 


hSO 


2-07 


2-25 


243 


3-03 


6 


13 


27 


40 


54 


h08 


1-23 


1-38 


1-54 


211 


2 30 


249 


3-09 


4 


14 


27 


4/ 


56 


III 


1-26 


h42 


h58 


216 


2-34 


2-54 


315 


+ 2 


14 


28 


43 


58 


1-13 


1-29 


h45 


2-02 


2-20 


2-39 


300 


3-21 





IS 


29 


0-44 


1-00 


1-15 


1-32 


h48 


2-06 


225 


2-44 


3-05 


327 


- 2 


IS 


30 


46 


1-02 


1-18 


1-34 


152 


2-10 


2-29 


2-49 


310 


3-33 


4 


16 


31 


47 


103 


1-20 


h37 


hSS 


214 


2-34 


2-54 


3-16 


3-39 


6 


16 


32 


49 


1-06 


h23 


1-40 


hS9 


2-18 


2-38 


2-59 


3 21 


3-44 


8 


17 


33 


SO 


I -07 


1-25 


1-43 


2-02 


2-22 


2 42 


304 


327 


3-50 


10 


17 


34 


0-52 


1-09 


1-27 


1-46 


206 


2-26 


2-47 


3-09 


3 32 


3-57 


4 l2 


18 


3S 


S3 


III 


130 


/•49 


2-09 


2-30 


2 52 


3-/4 


3-38 


4*03 


a u 


18 


36 


SS 


113 


1-33 


IS2 


213 


2-34 


2-56 


3/9 


3-44 


409 


3 l6 

. 18 

^4 


19 


37 


56 


his 


1-35 


hSS 


2-16 


2-38 


3-01 


3-25 


3-50 


4-/5 


19 


38 


58 


118 


1-38 


1-59 


2-20 


2-43 


3-06 


3-30 


3-56 


4-22 


% 20 

p 


20 


39 


0-59 


120 


h40 


2-02 


2 24 


2-47 


3-11 


336 


4-02 


4-29 


22 

24 


20 
21 


40 
42 


hOI 
1-03 


1-22 
h24 


1-43 
1-46 


2-05 
2-09 


2-28 
232 


252 
2 56 


3-16 
321 


3-42 
3-48 


408 


4-36 
4-43 


4/5 


26 
28 


21 
22 


43 
44 


h04 
1-06 


h26 
1-29 


/•49 
IS2 


212 
2-16 


2-36 
2-4/ 


3-01 
3-06 


3-27 
3 33 


3-54 


4-22 
4-29 


4-5/ 
4-58 


400 


- 30 


23 


AS 


1-08 


1-31 


hSS 


2-20 


2-45 


3-12 


3-39 


407 


4-37 


5-07 


Azimuth from depressed pole continual 


135° 


130° 


125° 


120° 


W 


r henL 


at anc 


1 Dec. are of the same name, the terms below the black line 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

o 

w 

Q 


Latitude 47°. 


• 

o 

H 

< 

J 

o 

w 


At TRUE 

Horizon. 


A •rjurrrTTT 




63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Dasc. 


+ 30 


n. m. 
1-56 


h. m. 
2-05 


a. m. 
2-15 


h. m. 
2-26 


h. m. 
2 38 


h. m. 
2-51 


h. m. 
304 


h. m. 
318 


h. m. 
3-34 


h. m. 
3-50 


o 




e l 

000 


h. m. 
0- 00 


28 
26 

24 
22 


2-05 
2-13 
221 
2-29 


214 
2-23 
2-32 
2-40 


2-25 
2-34 
243 
2 51 


2-36 
2-46 
2-55 
3-04 


2-49 
258 
308 
317 


301 
312 
3-21 1 
3-30 


3-15 
3-26 
3-35 
3-45 


3-30 
3-40 
3-50 
4-00 


3-45 
3-56 
4-06 
4-15 


4-01 
4/2 
4-22 
4-3/ 


/ 

2 

3 
4 


1-28 
2 56 
4-24 
5 52 


4-3 

86 

12-9 

17 2 


20 


2-36 


2-47 


2-59 


3-12 


3-25 


3-39 


3-54 


4-09 


4-24 


4-4/ 


5 


7 21 


0-21-5 


18 
16 
U 
12 


2-43 
250 
2-57 
3-03 


255 
3-02 
3-09 
316 


307 
314 
3-22 
329 


3-20 
3-28 
3-35 
3-42 


3 33 
3-41- 
3-49 
357 


3-48 
3-56 
404 
411 


4-02 
4-/0 
4/8 
4-26 


4/7 
4-26 
4-34 
4-42 


433 
4-42 
4-50 
4-58 


4-49 
4-58 
506 
5- 14 


6 

7 
8 
9 


8-49 
1018 
11-46 
13-16 


25-9 
30-3 
34-7 
391 


10 


3-10 


322 


3-36 


3-49 


4-04 


4-19 


4-34 


4-50 


506 


5-22 


10 


14-45 


0-43-6 


8 

6 

4 

+ 2 


316 
3-22 
3-28 
334. 


3-29 
3-35 
3-42 
3-48 


343 
3-49 
3-56 
4-03 


3 57 
4-04 
4-11 
4-17 


4// 
4-18 
4-25 
4-33 


426 
4-34 
4-4/ 
4-48 


4-42 
4-49 
4-56 
504 


457 
505 
512 
5-20 


514 
5 21 
5-29 
5-36 


5-30 
5-37 
5-45 
553 


II 
12 
13 
14 


1615 
17-45 
19-16 
20-47 


48/ 

52-7 

57-3 

1-02-0 





3-41 


3 55 


4-09 


4-24 


4-40 


4-55 


5// 


5-27 


5-44 


6-00 


15 


22-18 


1-06-8 


- 2 

4 

8 


3-47 
353 
3-59 
4-05 


401 
407 
4-14 
420 


4/6 
4-22 
4-29 
4-36 


4-31 
4-38 
4-45 
4-52 


4-47 
4-54 
5-01 
508 


502 
5-10 
517 
5-24 


5-18 
5-26 
5-33 


5-35 
5-42 


5-51 


607 
615 
6-23 
6-30 


16 
17 
18 
19 


23-47 
25-23 
26-57 
2831 


11-6 
16-6 
21-6 
26-7 


5-59 
6-06 
6-14 


5-50 
5-57 


5-40 


10 


A- 12 


4-27 


4-43 


4-59 


5 15 


5-32 


5-48 


6-05 


6 21 


6-38 


20 


30-06 


1-31-9 


12 
U 
16 
18 


4/8 
425 
431 
4-38 


4-34 
4-40 
4-47 


4-50 
4-57 


5-06 


5-22 
5-30 
5-38 
5-46 


5-39 
5-47 
5-55 
603 


5-56 
6 04 
612 
6-20 


613 
621 
629 
6 37 


6-29 
6 37 
6-45 
6-54 


6-46 
6-54 
702' 
7-11 


21 
22 
23 
24 


31-42 
33-19 
34-57 
36-37 


37-1 
42-7 
48-3 
54-1 


5-13 
5-21 
5-28 


5-04 
5-11 


4-55 


20 


4-45 


5 02 


5/9 


5-36 


5-54 


611 


6-29 


6-46 


7-03 


7/9 


25 

26 
27 
28 
29 


3818 


2-000 


22 
24 
26 
28 


4-53 
500 
5-08 
517 


5-10 
518 
5-26 
5-35 


5-27 
5-36 
5-44 
5-53 


545 
5-53 
602 
612 


6-02 
611 
6-21 
630 


6-20 
6-29 
6-39 
649 


6-37 
6-47 
657 
7-07 


6-55 
7-04 
7- 14 
7-25 


712 
7-21 
7-32 
7-42 


7-29 
7-38 
748 
7-59 


4000 
41-44 
4330 
45- IS 


06-1 
125 
19-1 
25-9 


-30 


5-25 


5-44 


6-03 


6-22 


6-41 


7-00 


7-18 


7-36 


7-54 


810 


30 


47-09 


2-33-0 




II T 


//4° 


III 


108° 


105° 


102° 


99° 


96° 


93° 


90° 








give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 


Latitude 48°. 








Azimuth. 


Q 


5" 


10° 


/5° 


20° 


25° 


30° 


35° 


40° 


45° 


50° 


55° 


60° 




o 


m. 


m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


a. m. 


+ 30 


7 


14 


022 


0-29 


0-37 


0-46 


54 


1-04 


114 


125 


h38 


152 


■• 


28 


8 


16 


24 


32 


40 


49 


59 


1-09 


120 


I 32 


h45 


2-00 


26 


8 


17 


25 


34 


43 


53 


103 


hl4 


126 


1-38 


h52 


207 




24 


9 


18 


27 


37 


46 


57 


107 


hl9 


131 


1-44 


159 


2- IS 




. 22 

•8 


9 


19 


29 


39 


•49 


hOO 


III 


h24 


1-35 


h50 


2-05 


2 22 




£ 20 


10 


20 


030 


0-4/ 


052 


1-03 


115 


128 


141 


156 


212 


2 29 


^ 18 


li 


21 


32 


43 


54 


106 


hl9 


1-32 


1-46 


2-01 


218 


2-35 






II 


22 


33 


45 


57 


110 


1-23 


1-37 


h5l 


207 


2 23 


2-42 




12 


23 


35 


47 


hOO 


113 


1-26 


141 


156 


212 


2-29 


248 




12 


12 


24 


37 


49 


h02 


116 


1-30 


h45 


200 


2-17 


2-35 


2 54 




10 


13 


25 


0-38 


0-51 


h05 


h\9 


1-33 


h48 


205 


2 22 


2 40 


3-00 




8 


13 


26 


39 


S3 


h07 


121 


h37 


152 


209 


227 


2 46 


3-06 




6 


13 


27 


41 


55 


h09 


1-24 


(•40 


I 56 


2/4 


232 


251 


311 




4 


U 


28 


42 


57 


112 


h27 


1-43 


2-00 


218 


2-37 


2 56 


317 




+ 2 


14 


29 


44 


59 


hl4 


h30 


h47 


2-04 


2-22 


2-4/ 


302 


3 23 







IS 


30 


0-45 


hot 


116 


1-33 


1-50 


2-08 


2-26 


2-46 


3-07 


3-29 




- 2 


15 


31 


46 


h02 


119 


1-36 


l>53 


212 


231 


2-51 


312 


3-34 




4 


16 


32 


48 


h04 


h2l 


h39 


hS7 


215 


2-35 


2-56 


317 


3-40 




6 


16 


33 


49 


h06 


1-24 


141 


2-00 


219 


2-39 


3-01 


3-23 


3-46 




8 


17 


34 


51 


1-08 


126 


144 


2-03 


2-23 


2-44 


3-05 


3-28 


3-52 




10 


17 


35 


0-52 


hlO 


1-28 


l>47 


2-07 


2 27 


2-48 


3-10 


3 33 


3 -57 






18 


36 


53 


h\2 


h3l 


ISO 


2-10 


2-31 


2-53 


3-15 


3-39 


403 




& '4 


18 


37 


55 


hl4 


1-33 


153 


214 


235 


257 


3-20 


3-44 


409 




3 '* 


19 


37 


57 


116 


136 


hS6 


2-17 


2-39 


3-02 


3 26 


3-50 


416 




« /8 


19 


39 


58 


1-18 


1-38 


I -59 


2-21 


2 43 


307 


3-31 


3-56 


4-22 




g 20 
22 


20 


40 


hOO 


h20 


h4l 


2-03 


2-25 


2-48 


312 


3 36 


402 


4-29 




20 


41 


101 


1-22 


1-44 


2-06 


2-29 


2-52 


318 


3-42 


408 


4-35 




24 
26 


21 
21 


42 
43 


h03 
hOS 


h25 
1-27 


/•47 
h50 


2-09 
213 


2-33 
2-37 


2 56 
301 


3-22 
3-27 


3-48 


415 
421 


4-42 

4-50 




3-54 




28 


22 


44 


1-07 


h29 


153 


216 


241 


3-06 


3 33 


400 


4-28 


4-57 




- 30 


23 


45 


h08 


h32 


hS6 


2-20 


245 


311 


3-39 


4-07 


436 


506 








A 


zimut au pole deprime* continue 


135° 


130* 


125° 


120° 




Quan 


d Lat. 


etDe 


c. sont du roeme nom, les termes au dessous de la ligne noire 1 





AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

z 

1-4 

u 

w 

Q 


Latitude 48°. 


• 

c 
% 

u 

w 

Q 


A L'Horizon 
Vrai. 


Azimuth. 


63? 


66° 


69° 


72° 


75° 


78° 


8(* 


84° 


8T 


90° 


Amp. 


Diff. 
Asc. 





h* m. 


a. m. 


hr m. 


h. m. 


hun. 


a. m» 


h. m. 


a. m. 


h. m. 


h. m. 


o- 


e i 


h. m. 


+ 30 


2-01 


2-10 


221 


2-32 


2-43 


2-56 


310 


3-24 


3-39 


3-55 





0-00 


0- 0-0 


28 


209 


2-19 


230 


2-41 


2-53 


307 


3-20 


3-35 


3-50 


4-06 


f 


130 


. 4-4 


26 


2-17 


2-28 


2-39 


2-51 


3-03 


3-16 


330 


3-45 


4-0Q 


416 


2 


2-59 


8-9 


24 


2 25 


2-36 


2-47 


2-59 


312 


3-25 


3-40 


3-54 


4-10 


4-25 


3 


4-29 


13-3 


22 


232 


2-44 


255 


308 


320 


3-34 


3-48 


4-03 


4-19 


4-35 


4 


5-59 


17-8 


20 


2-40 


2-5 1 


3-03 


316 


3-28 


3-43 


3-57 


412 


4-28 


4-43 


5 


7-29 


022-3 


18 


2-46 


2-58 


3-10 


3-23 


3-36 


35f 


4-05 


4-20 


4-36 


452 


6 


8-59 


26-7 


16 


2-53 


3-05 


3-18 


3-31 


3-44 


3-59 


4-13 


429 


4-44 


5-00 


7 


10-30 


31-4 


14 


3-00 


3-12 


3-25 


3-38 


3-51 


4-06 


4-21 


.4-36 


452 


5-08 


8 


12-00 


359 


12 


3-06 


318 


3-32 


345 


3-59 


414 


4-29 


4-44 


S-00 


5-16 


9 


13-31 


40-5 


10 


3-12 


3 25 


3-38 


3-52 


4-06 


4-21 


4-36 


4-52 


5-07 


5-23 


10 


15-02 


0-452 


8 


3-18 


3-31 


3-45 


3-59 


4-13 


4-28 


4-43 


459 


5-15 


531 


II 


16-34 


49-9 


6 


324 


3-38 


3-5\ 


4-06 


4-20 


4-35 


4-51 


5-06 


5-22 


538 


12 


1806 


54-6 


4 


3-30 


3-44 


358 


4-12 


427 


4-42 


458 


5-14 


5-29 


546 


13 


19-39 


59-4 


+ 2 


3-36 


3-50 


404 


4-19 


4-33 


449 


5-05 


5-21 


5-37 


5-53 


14 


21-12 


1-04-3 





3-42 


3-56 


411 


4-26 


4-40 


4-56 


5-12 


5-28 


5-44 


6-00 


15 


22-45 


0-09-3 


- 2 

4 
6 
8 


3 48 
3-54 
400 
4-06 


4-02 
4-09 
415 
421 


4-17 
4-24 
4-30 
4-37 


4-32 
4-39 
4-45 
4-52 


4-47 
4-54 
5-01 
508 


5-03 
5-10 
517 
5-24 


5-19 
5-26 
5-33 


5-35 
5-42 


5-51 


6-07 
6-14 
6-22 
6-29 


16 
17 
18 
19 


24-20 
25-55 
27-30 
2907 


14-3 
19-4 
24-6 
29-9 


5-58 
606 
6-13 


5-49 
5 57 


5-40 


10 


4-12 


4-28 


4-43 


4-59 


5- 15 


5-31 


5-48 


6-04 


6-20t 


6-37 


20 


30-44 


t-35-4 


12 

14 
16 
18 


419 
4-25 
431 


4-34 
4-41 


4-50 


5-06 
5-13 
5-20 
5-28 


5-22 
5-29 
5-36 
5-44 


5-39 
5-46 
554 
6-01 


5-55 
6-03 
6-10 
6-18 


6-ft 
6-19 
6-27 
6-35 


6-28 
6-36 
6-44 
6-52 


644 
652 
7-00 
7-08 


21 
22 
23 
24 


32-23 
34-03 
35-44 
37-26 


40-9 
46-6 
52-5 
58-5 


4-57 
5-04 
5-11 


4-47 
4-54 


4-38 


20 


4-45 


5-02 


518 


5-35 


5-52 


6-10 


6-27 


6-44 


7-00 


717 


25 


39-10 


2048 


22 


4-52 


5-09 


5-26 


5-43 


6-00 


6-1$ 


6-35 


6-52 


7-09 


7-25 


26 


40-56 


112 


24 


4-59 


517 


5-34 


5-52 


6-09 


6-27 


6-44 


7-01 


718 


735 


27 


42-43 


17-9 


26 


5-07 


5-25 


5-43 


6-00 


6-18 


6-36 


6-54 


711 


728 


7-44 


28 


44-33 


24-8 


28 


515 


5-33 


5-51 


6-tO 


6-27 


6-46 


7-04 


7-21 


7-38 


7-54 


29 


46-26 


320 


-30 


524 


5-42 


601 


619 


637 


6-56 


7-14 


7-32 


7-49 


8-05 


30 


4821 


2-39-5 




117° 


114° 


///• 


108* 


105° 


102° 


99° 


96* 


93° 


90° 








donnent Pheure vraie, matin, pour TAzimut vers le c6te* polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 


Latitude 49°. 






Azimuth. 




5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45° 


50* 


55° 


60° 


o 


m. 


m. 


h. m. 


h. m. 


a. TO.. 


h. m. 


h. m. 


h. m. 


h. m> 


h. m. 


h. m. 


h. m. 


+ 30 


9 


15 


0-23 


0-3/ 


0-39 


0-48 


0-57 


1-07 


118 


/•29 


1-42 


1-56 


28 


9 


16 


25 


33 


42 


52 


102 


112 


i-24 


1-36 


t-49 


2-04 


26 


9 


17 


26 


36 


45 


55 


1-06 


1-17 


1-29 


1*42 


1-56 


2- 12 


24 


9 


19 


28 


38 


48 


59 


110 


1-22 


1-34 


1-48 


2-03 


2/9 


6 22 


/O 


20 


30 


40 


51 


102 


114 


1-26 


1-39 


1-54 


2-09 


2-26 


9JJ ' 

§ 20 

1* 


/O 


21 


0-31 


0-42 


0-53 


I 05 


117 


1 -30 


IU 


I -59 


2-15 


2-32 


i /* 


// 


22 


33 


44 


56 


108 


l-2t 


I -35 


1-49 


204 


221 


239 


rij 16 

* U 


// 


23 


34 


46 


59 


III 


1-25 


1-39 


1-54 


209 


226 


2-45 


12 


24. 


36 


48 


101 


114 


1-28 


t-43 


1-58 


215 


2-32 


2-51 


12 


12 


25 


37 


50 


103 


117 


I -32 


1-47 


203 


219 


2-37 


2-57 


10 


13 


26 


0-39 


052 


I -06 


I -20 


1-35 


I -51 


2 07 


2-24 


2-43 


302 


8 


13 


27 


40 


54 


1-08 


1-23 


1-38 


1-54 


211 


2-29 


2-48 


3-08 


6 


U 


28 


42 


56 


hll 


I 26 


1-42 


1-58 


216 


2-34 


253 


3/4 


4 


14 


28 


43 


58 


113 


1-29 


1-45 


2-02 


2-20 


2-39 


2-58 


3-/9 


+ 2 


15 


29 


44 


hOO 


1-15 


1-31 


1-48 


2-06 


2-24 


2-43 


3-03 


3-25 





15 


30 


0-46 


t-01 


hl8 


1-34 


1-51 


209 


2-28 


2-48 


3-09 


3-30 


- 2 


16 


31 


47 


103 


I -20 


1-37 


1-55 


213 


2-32 


2-53 


3-14 


336 


4 


16 


32 


48 


I 05 


1-22 


I -40 


I 58 


2-17 


2-37 


2-57 


3-19 


3-4/ 


6 


16 


33 


50 


107 


1-25 


1-43 


201 


2 21 


2-41 


302 


3-24 


3-47 


8 


17 


34 


51 


/•09 


1-27 


1-45 


2-05 


2-24 


2-45 


3-07 


3-29 


353 




17 


35 


0-53 


/•// 


1-29 


I -48 


208 


2-28 


2-49 


311 


3-34 


358 


4 '2 


18 


36 , 


54 


113 


132 


1-51 


211 


2-32 


2-54 


316 


3-40 


.404 


1 /4 


18 


37 


56 


1-15 


1-34 


1-54 


215 


2-36 


2-58 


3-2 1 


3-45 


4-/0 


3 ,5 

« 18 

M 


19 


38 


57 


117 


1-37 


1-57 


218 


2-40 


303 


3-26 


3-51 


4-/6 


19 


39 


59 


1-19 


1-39 


200 


2-22 


2-44 


3-07 


331 


3-56 


4-22 


S3 

2 20 


20 


40 


hOO 


121 


1-42 


2-03 


2-25 


2-48 


3-12 


3-37 


4-02 


4-29 


22 

24 
25 
28 


20 
21 
22 
22 


41 
42 
43 
44 


1-02 
h03 
l>05 
I -07 


123 
1-25 
1-27 
I -30 


/•47 
1-50 
1-53 


2-06 
210 
2- 13 
217 


2-29 
2-33 
2-37 
2-41 


2-53 
2-57 
3-02 
307 


3-17 
3-22 
3-27 


3-42 
3-48 


4-08 


4-35 
442 
4-49 
4-56 


415 
4-21 
4-28 


3-54 
4-00 


3-33 


- 30 


23 


46 


I 09 


1-32 


1-56 


2-20 


2-46 


3- 12 


3-39 


4-06 


4-35 


5-04 


A 


ZIMUT 


H iron 


i depressed pole continued 


140° 


135° 


130° 


125° 


120° 


W 


rhenL 


.at. an( 


1 Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

55 
o 

< 
S5 

i-i 
•J 

u 
w 

Q 


Latitude 49°. 


• 

O 
55 


At truk 
Horizon. 


AxTMTTTTT. 




63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


w 
Q 


Amp. 


Dasc 


e 


h. m. 


h. m. 


h. m. 


h. m. 


h. na. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 





O 1 


h. m. 


+ 30 


206 


2-15 


2 26 


2-37 


2-49 


302 


315 


3-29 


3-44 


4-00 





000 


0- 0-0 


28 


2-14 


2-24 


2-35 


2-46 


2-59 


311 


3-25 


3-39 


3-54 


4-10 


/ 


1-31 


46 


26 


2-22 


2-32 


2-43 


2-55 


3-08 


3-21 


3 35 


3-49 


404 


4-20 


2 


3-03 


92 


24 


229 


2-40 


251 


3-04 


3 16 


3-30 


3-44 


3 58 


4-13 


4-29 


3 


4-35 


13-8 


22 


2-36 


2-47 


2-59 


3/2 


3-25 


3-38 


3-52 


407 


4-22 


4-38 


4 


6-06 


185 


20 


2-43 


2-55 


307 


3/9 


'3-32 


3-46 


4-00 


4-15 


4-31 


4-46 


5 


7-38 


023-1 


18 


2-50 


302 


3/4 


3-27 


340 


3-54 


408 


4-23 


4-39 


4-54 


6 


9-10 


27-7 


16 


256 


3-08 


3-21 


3-34 


3-47 


4-02 


4-16 


431 


4-47 


5-02 


7 


10-42 


325 


U 


3-03 


315 


3-28 


3-4/ 


3-55 


4-09 


4-24 


4-39 


4-54 


5-10 


8 


12-15 


37-2 


12 


3-09 


3-2T 


3 34 


3-48 


4-02 


4-16 


4-31 


4-46 


5-02 


5-17 


9 


13-48 


42-0 


10 


3- 15 


3-28 


3-4/ 


3-54 


4-09 


4-23 


4-38 


4-53 


5-09 


5-25 


10 


15-21 


0-46-8 


8 


324 


3 34 


3-47 


4-01 


4-15 


430 


4-45 


5-00 


5-16 


532 


II 


16-55 


51-7 


6 


3-27 


3-40 


3-53 


4-08 


422 


4-37 


4-52 


508 


5-23 


5-39 


12 


18-29 


56-6 


4 


3-32 


346 


400 


4/4 


4-29 


4-44 


4-59 


5- 14 


5-30 


5-46 


13 


19-03 


1-01-6 


+ 2 


3-38 


3-52 


4-06 


4-20 


4-35 


4-50 


5-06 


5-21 


537 


5-53 


14 


21-38 


06-7 





3-44 


3-58 


4/2 


4-27 


442 


4-57 


513 


5-28 


5-44 


6-00 


15 


23-14 


1118 


-2 
4 
6 


3-50 
3-55 
401 


4-04 
4/0 
4/6 


4-18 
4-25 
4-3/ 


4-33 
4-40 
4-46 


4-48 
455 
5-02 


5-04 
5-11 
5-17 


5-19 
5-26 


5-35 


5-51 
5-58 
6-05 


6-07 
6-14 
6-21 


16 
17 
18 


24-51 
26-28 
28-06 


170 
22-4 
27-8 


5-42 
549 


5-33 


8 


407 


4-22 


4-37 


4-53 


5-08 


5-24 


5-40 


5-56 


6-12 


6-28 


19 


29-45 


33-3 


10 


4/3 


4-28 


4*44 


4-59 


515 


531 


5-47 


6-03 


6-19 


6-35 


20 


31-25 


1-39-0 


12 
U 
16 
18 


4-/9 
4-25 
4-32 


4-34 
4-4/ 


4-50 


5-06 
5 13 
5-20 
5-27 


5-22 
5-29 
5-36 
5-44 


5-38 
5-45 
5-53 
6-00 


5-54 
6-02 
609 
6-17 


610 
6-18 
625 
6-33 


6-27 
6-34 
6-42 
6-50 


6-43 
6-50 
6-58 
7-06 


21 
22 
23 
24 


33-07 
34-49 
36-33 
38-19 


44-8 

50-8 

56-9 

2-03-2 


4-57 
5-04 
5-10 


4-47 
4-54 


438 


20 


4-45 


501 


518 


5-34 


5-51 


6-08 


6-25 


6 41 


6-58 


7-14 


25 


40-06 


2-09-8 


22 


4-52 


5-08 


5 25 


5-42 


5-59 


616 


633 


6-50 


7-06 


7-22 


26 


41-56 


16-5 


24 


4-59 


5-16 


5-33 


550 


6-07 


6-25 


6-42 


6-58 


7-15 


7-31 


27 


43-47 


23-5 


26 


506 


5-24 


5 41 


5-59 


6-16 


6-33 


6-51 


7-08 


724 


7-40 


28 


4542 


30-8 


28 


514 


5-32 


5-49 


6-08 


6-25 


6-43 


700 


7-17 


7-34 


750 


29 


47-39 


38-5 


-30 


522 


5-40 


5-58 


617 


6-35 


6-53 


7-10 


7-28 


7-44 


8-00 


30 


49-39 


2-46-5 




117° 


//4° 


III 


108° 


105° 


102° 


99° 


96° 


93' 


90° 






■ 


give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

55 

o 

% 

55 


Latitude SOP. 








Azimuth, 


5° 


10° 


15° 


20° 


25° 


30° 


35* 


40° 


45" 


50° 


55* 


60° 


o 


m. 


m. 


h. m. 


h. m. 


h. nit 


h. m. 


h. m. 


hrin, 


h. m. 


h.BL 


b. DL 


a. m. 


+ 30 


8 


16 


024 


0-32 


0-4/ 


0-50 


1-00 


1-10 


1-21 


1-33 


1-46 


2 01 


28 


8 


17 


26 


35 


44 


54 


t-04 


115 


1-27 


t-40 


1-53 


208 


26 


9 


18 


28 


37 


47 


57 


1-08 


1-20 


1-32 


1-46 


2-00 


2-16 


24 


to 


19 


29 


39 


50 


1-01 


f-12 


1-24 


1-37 


1-51 


2-06 


223 


c 22 


SO 


2a 


31 


4/ 


52 


104 


f-16 


/•29 


1-42 


t-57 


2-12 


2-29 


1 20 

a 


II 


21 


032 


043 


0-55 


107 


1-20 


1-33 


1-47 


2-02 


2-18 


2-36 


« 18 


II 


22 


34 


45 


58 


I 10 


123 


1-37 


1-52 


207 


2-24 


2-42 


3 /5 


12 


23 


35 


47 


100 


113 


1-27 


1-41 


1-56 


2-12 


2-29 


2-48 


/4 


12 


24 


37 


49 


1-03 


1-16 


I -30 


1-45 


2-01 


2-17 


2-35 


2-54 


/2 


13 


25 


38 


51 
0-53 


105 


119 


133 


149 


2-95 


2-22 


2-40 


2-59 


/O 


13 


26 


0-40 


107 


122 


1-37 


1-53 


2-09 


2-27 


245 


3-05 


8 


U 


27 


41 


55 


1-09 


1-24 


1-40 


h56 


2- 13 


2-31 


2-50 


3-10 


5 


U 


28 


42 


57 


112 


1-27 


143 


2-00 


218 


236 


2-55 


316 


4 


U 


29 


44 


59 


/•/4 


1-30 


/•46 


2-04 


222 


2-41 


3-00 


3-21 


+ 2 


15 


30 


45 


hot 


116 


133 


ISO 


2-07 


2-26 


2-45 


3-05 


3-27 





IS 


31 


0-46 


h02 


119 


I 35 


153 


2 11 


2-30 


2-50 


3-10 


3-32 


- 2 


16 


32 


48 


1-04 


l-2t 


1-38 


156 


215 


234 


2-54 


3-15 


337 


4 


16 


33 


49 


106 


1-23 


t-41 


159 


2-18 


238 


2-59 


320 


343 


6 


17 


33 


50 


I -08 


I-2S 


1-44 


202 


2-22 


2-42 


3-03 


3-25 


3.48 


8 


17 


34. 


52 


110 


1-28 


1-46 


2-06 


2-26 


2 46 


3-08 


3-30 


3-54 


10 


18 


35 


053 
54 


III 


1-30 


1-49 


2-09 


2-29 


2-50 


312 


3-35 


3-59 


4 12 
I /4 


18 


36 


hl3 


I 32 


152 


212 


2-33 


2-SS 


3-17 


3-41 


4-05 


19 


37 


56 


1-15 


1-34 


155 


2-16 


2 37 


2-59 


322 


3-46 


4-10 


J /* 


19 


38 


57 


117 


1-37 


1-58 


219 


2-4/ 


3-03 


327 


3-51 


4-16 


3 18 

• p-4 


20 


39 


59 


1-19 


140 


2'0I 


222 


2-45 


3-08 


3-32 


3-57 


4-22 


g 20 


20 
21 


40 


100 


I 21 


142 


204 


2-26 


2-49 


3-13 


3-37 


4-02 


4-28 


22 


4/ 


I 02 


123 


I 45 


207 


2-30 


2 53 


3-17 


3-42 


4-08 


4-35 


24 
25 
28 


21 
22 

22 


42 
43 
44 


104 
105 
1-07 


1-25 
1-28 
1-30 


f-48 
ISO 
l>53 


2-10 
2/4 
217 


2-34 
2 37 
2-42 


2-58 
302 
3-07 


3 22 
3-27 


3-48 


4-14 
4-21 
4-27 


4-41 
448 
4-55 


3-54 
4-00 


3-33 


- 30 


23 


46 


109 


1-32 


1-56 


2 21 


2-46 


3-12 


3-38 


4-06 


4-34 


5-03 




A 


ZIMUT 


' au pc 


>le deprime* continut 


140° 


135° 


130° 


125° 


120° 


Quanc 


LLat. 


et Dec 


. so nt 


du meme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

5! 

,-) 
U 

w 
Q 


Latitude 50°. 


i 

1-4 
J 

o 
w 

Q 


A L'Horizon 
Vrai. 


AZIMUTH. 




63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87* 


90° 


Amp. 


Diff. 
Asc. 


+ 30 


2/0 


a. m. 
2-20 


h. m. 
2*31 


h. m. 
2-42 


h. m. 
2-54 


b. m. 
3-07 


h. m. 
320 


h. m. 
3-34 


3-49 


h> m. 
4-04 


o 




e / 

000 


h. m. 
0* 00 


28 
26 
24 
22 


2-18 
2 26 
233 
2*40 


2 29 
236 
2-44 
251 


2-40 
2-4$ 
255 
3-03 


2*51 
300 
308 
3 15 


3-03 
312 
3-20 
3-28 


316 
325 
3-34 
3-42 


3-30 
3-39 
3-47 
3-56 


3-44 
3-53 
402 
4/0 


3-59 
4-08 
4/7 
4-25 


4-/4 
4-23 
4-32 
4-4/ 


/ 

2 
3 
4 


133 
307 
4-40 
6/4 


48 

9*5 

\4*3 

191 


20 


247 


2-58 


310 


323 


3-36 


3-50 


4-04 


4-/8 


4-33 


4-49 


5 


7-48 


0*23*9 


18 
16 
14 
12 


2 S3 
2 59 
305 
3-11 


3-05 
311 
318 

3-24 


317 
3-24 
3-30 
3-37 


3 30 
3-37 
3-44 
3-50 


3-43 
3-50 
357 
404 


357 
404 
4U 
418 


4-// 
4/8 
4-26 
4-33 


4-26 
4-34 
4-4/ 
4-48 


4-4/ 
4-49 
4-56 
5-03 


4-57 
5-04 
512 
5/9 


6 

7 
8 
9 


9-22 
10-56 
1230 
14*05 


288 
337 
386 
43*5 


10 


317 


330 


3-43 


3-57 


411 


425 


4-40 


4-55 


510 


5-26 


/o 


15*40 


0*48*5 


8 
6 

4 
+ 2 


3-23 
329 
3*34 
340 


3-36 
3-42 
3<48 
3-54 


3-49 
3 55 
402 
408 


4-03 
4-09 
4/6 
4-22 


4/7 
4-24 
4-30 
4-37 


432 
4-38 
4-45 
4-5/ 


4-47 
4-53 
5-00 
507 


5-02 
5-09 
515 
5-22 


517 
5-24 
5-31 
5-38 


533 
5-40 
5-47 
5-53 


// 

12 
13 
\4 


1716 
18*52 
20*29 
2207 


53*6 

58-8 

1*03*9 

09*1 





3-45 


3-59 


4/4 


4-28 


4-43 


4-58 


5-13 


5-29 


5-44 


6-00 


15 


23*45 


1*14-5 


-2 

4 
6" 
8 


351 
3-57 
402 
408 


4-05 
4-11 
4/7 
4-23 


4-20 
4-26 
432 
4-38 


4-34 
4-40 
4-47 
4-53 


4-49 
4-56 
5- 02 
508 


5-04 
511 
517 


5>20 
5-26 


5 35 


SSI 
5-58 
605 
611 


607 
613 
6-20 
627 


16 
17 
18 
19 


2524 
27*03 
28*44 
30*26 


19*9 
25-5 
311 
369 


542 
5-49 
5-56 


5 33 
5-40 


5-24 


/O 


4/4 


4*29 


4-44 


459 


515 


5-31 


5-47 


6-02 


618 


6-34 


20 


3209 


1*42*8 


12 
\4 
16 
18 


4-20 
426 
4-32 


4-35 
4-4/ 


4-50 


5 06 
5-12 
5/9 
5 26 


5-22 
5 28 
5-35 
543 


5 38 
5-44 
5-52 
5-59 


5-54 
6-01 
6-08 
6-15 


6'09 
617 
6-24 
6-31 


6*25 
6-33 
6-40 
6-47 


6-4/ 
6-48 
6-56 
7 03 


21 
22 
23 
24 


33 53 
35*39 
37*26 
3915 


48*9 

55* 1 

2*01*6 

08-2 


4-57 
503 
510 


4-47 
4-54 


4-38 


20 


4-44 


5-01 


517 


5-33 


5-50 


606 


6-23 


6-39 


6-55 


711 


25 


41*06 


2150 


22 

24 
26 
28 


4-5/ 
4-58 
505 
5-13 


5-08 
5*15 
522 
5-30 


5 24 
5-32 
5-39 
5 48 


5-4/ 
5-49 
5 57 
605 


5 58 
60S 
6-14 
6-22 


6/4 
6-22 
6-31 
6-40 


631 
6-39 
6-48 
6- 58 


6-47 
6 -56 
7-04 
7/4 


7-03 
712 
7-21 
7-30 


7/9 
7-28 
7-37 
7-46 


26 
27 
28 
29 


4300 
44*56 
46*55 
48*57 


222 

29*6 
373 
45-4 


-30 


5 21 


5-38 


556 


6/4 


6 32 


6-49 


707 


7-23 


7-40 


7*56 


30 


51*04 


2-53-9 




117° 


114° 


111° 


108° 


105° 


102° 


99° 


96° 


93° 


90° 








donnent lTieure vraie, matin, pour l'Azimut vers le c6t6 polaire du Premier Ve 


jrtical. 
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v •» " •> 
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K* 

'*>* 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





• 

o 

H 

•< 

.-J 


Latitude 5/*. 








Azimuth. 




Q 


5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45° 


50 9 


55° 


60° 






m. 


m. 


h. m. 


h. m. 


h. m. 


h. in. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


u. zn. 


+ 


30 


a 


17 


0-25 


0-34 


0-43 


0-53 


/ 


•03 


113 


1-25 


1-37 


151 


2 08 


28 


9 


18 


27 


36 


46 


56 


/ 


•07 


118 


1-30 


1-43 


1-57 


213 




26 


9 


19 


29 


38 


49 


59 


/ 


•II 


123 


1-35 


1-49 


2-04 


2-20 




24 


10 


20 


30 


4/ 


51 


1 


•03 


/ 


•15 


1-27 


1-40 


1-54 


2-10 


2 26 


• 

3 
■*-» 

■*-> 
d 

•-1 


22 


10 


21 


32 


43 


54 


1 


06 


/ 


18 


1-31 


145 


2-00 


216 


2-33 


20 


II 


22 


0-33 


0-45 


0-57 


I 


•09 


/ 


•22 


1-35 


150 


205 


2-21 


2-39 


18 


It 


23 


35 


47 


59 


1 


12. 


/ 


•25 


1-39 


1-54 


2-10 


2-27 


2-45 


4> 

• •-« 


16 


12 


24 


36 


49 


102 


1 


•15 


/ 


•29 


1-43 


1-59 


2-15 


2-32 


2-51 


-J 


U 


12 


25 


38 


51 


104 


/ 


18 


/ 


•32 


1-47 


2-03 


2-20 


237 


2-56 




12 


13 


26 


39 


52 


1-06 


/ 


•20 


/ 


•35 


1-51 


2-07 


2-24 


2-43 


3-02 


10 


13 


27 


0-40 


0-54 


109 


/ 


23 


/ 


•39 


155 


2-11 


229 


2 48 


3-07 


8 


U 


28 


42 


56 


III 


/ 


•26 


/ 


•42 


158 


215 


2-33 


2-53 


3-13 




6 


14 


29 


43 


58 


113 


/ 


•29 


/ 


45 


2-02 


2-19 


2-38 


2 57 


3-18 




4 


15 


29 


44 


100 


115 


/ 


•31 


/ 


48 


2-05 


2*23 


2-42 


3-02 


3-23 


+ 


2 


15 


30 


46 


101 


117 


/ 


•34 


/ 


•51 


2-09 


2-27 


2-47 


3-07 


3-28 





16 


31 


0-47 


1-03 


1-20 


/ 


•37 


/ 


54 


212 


2-31 


2-51 


3-12 


3-34 


_ 


2 


16 


32 


48 


105 


1-22 


/ 


39 


/ 


57 


216 


2-35 


2-56 


3-17 


3-39 




4 


16 


33 


50 


t-07 


1-24 


/ 


42 


2- 


00 


2-20 


2-39 


3-00 


3-22 


3-44 




6 


17 


34 


51 


1-08 


1-26 


/ 


45 


2' 


04 


2-23 


2-43 


3-04 


3-26 


3-49 


• 
-4-» 


8 


17 


35 


52 


110 


1-29 


1 


47 


2- 


07 


227 


2-47 


3-09 


3-31 


3-55 


10 


18 


36 


0-54 


112 


1-31 


1 


50 


2- 


10 


2-30 


2-52 


3-13 


3-36 


4-00 


12 


18 


37 


55 


114 


133 


1 


•S3 


2' 


13 


2-34 


2-56 


3-18 


3-41 


405 


U 


19 


37 


56 


1-16 


1-35 


1 


56 


2- 


16 


2-38 


3-00 


3-23 


3-46 


411 




16 


19 


38 


58 


1-18 


138 


1 


•58 


2< 


20 


2-42 


3-04 


3-28 


3-52 


4-17 


1-4 

0) 
J*. 

r— t 

G 


18 


20 


39 


59 


1-20 


h40 


2 


•01 


2 


23 


246 


3-09 


3-32 


3-57 


422 


20 

22 

24 


20 


40 


101 


1-22 


1-43 


2 


04 


2- 


27 


2-50 


3-13 


3-37 


403 


4-28 


21 
21 


4/ 
42 


102 
104 


1-24 
1-26 


/•45 
1-48 


2 
2' 


•07 
II 


2 

2- 


30 
34 


2-54 
2-58 


318 
3-23 


3-43 


4-08 
4-14 


4-34 
4-41 


3-48 


1- 


26 
28 


22 

22 


44 
45 


1-06 
1-07 


1-28 
1-30 


151 
1-53 


2' 
2- 


14 
17 


2- 
2« 


38 
42 


3-02 
3-07 


328 


3-53 
3-59 


4-20 
4-27 


4-47 
4-54 


3-33 


30 


23 


46 


1-09 


1-32 


156 


2- 


21 


2- 


46 


3-12 


3-38 


4-05 


4-33 


5-00 




A 


ZIMUT 


H fron 


a depr 


essed pole continued 


140° 


135° 


130° 


125° 


120° 




W 


T henl 


-at. an 


d Dec 


» 

, are of the same name, the terms below the black line 
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I V fc ♦. 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 


Latitude 5/°. 


• 

o 

2 


Attrub 
Horizon 








AmfTTTTT 






3 

Q 


63° 


66° 


69° 


72° 


75° 


78° 


8/° 


84° 


87° 


90° 


w 


Amp. 


Dasc. 


o 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


Urn m. 


h. m. 


h. m. 


h. m. 


h. m. 


e 


o / 


h. m. 


+30 


2-15 


2-25 


2-36 


2-47 


2-59 


312 


3-25 


3-39 


3-54 


4-09 





0-00 


0- 0-0 


28 


2-23 


233 


2-44 


256 


308 


3-21 


3-34 


3-49 


403 


4-18 


/ 


1-35 


4-9 


26 


2-30 


241 


2-52 


304 


3-16 


3-29 


3 43 


3-58 


4-/2 


4-27 


2 


311 


9-9 


24 


2-37 


2-48 


2-59 


312 


3-24 


3-37 


351 


4-06 


4-2/ 


4-35 


3 


4-46 


148 


22 


2-43 


2-55 


3-07 


3-19 


332 


3-45 


3-59 


4- 14 


4-29 


4-U 


4 


6-22 


19-8 


20 


2-50 


3-01 


3-14 


326 


3-39 


3-53 


4-07 


4-22 


4-36 


4-51 


5 


7-58 


0-24-8 


18 


2-56 


308 


3-20 


3-33 


3-46 


400 


4- 14 


4-29 


4-U 


4-59 


6 


9-34 


29-8 


16 


3-02 


314 


3-27 


340 


353 


4-07 


4-21 


437 


451 


5-06 


7 


1110 


34-9 


U 


308 


320 


3 33 


3-46 


4-00 


414 


4-28 


4-U 


4-58 


5-13 


8 


12-47 


400 


12 


3-14 


3-26 


339 


353 


4-06 


4-21 


4-35 


450 


5-05 


5-20 


9 


14-24 


45/ 


10 


320 


3-32 


3-45 


3-59 


4-13 


4-27 


4-42 


4-57 


5-12 


5-27 


10 


16-01 


0-50-3 


8 


325 


338 


3-51 


405 


4-19 


434 


4-48 


5-04 


5-19 


5-34 


II 


17-39 


55-6 


6 


3-31 


3-44 


3-57 


4-U 


4-25 


4-40 


455 


5-10 


5-25 


5-4/ 


12 


19-17 


1-00-9 


4 


3-36 


3-49 


4-03 


417 


4-32 


4-46 


5-01 


5-17 


5-32 


5-47 


13 


20-57 


06-3 


+ 2 


3-42 


3-55 


4-09 


4-23 


4-38 


4-53 


5-08 


5-23 


5-38 


5-54 


14 

15 


22-36 


11-7 





3-47 


4-01 


4-15 


4-29 


4-U 


459 


5-14 


5-30 


5-45 


600 


24-17 


1-17-3 


- 2 
4 
6 
8 


3 52 
3 58 
4-03 
409 


406 
4-12 
418 
4-23 


421 
4-26 
432 
4-38 


435 
4-41 
4-47 
4-53 


4-50 
456 
5-02 
5-09 


505 
5-11 
5-18 


5-20 
5-27 


5-36 


5-51 
5-58 
6-04 
6-11 


6-06 
6-13 
6/9 
6-26 


16 
17 
18 
19 


25-59 
27-41 
29-25 
3109 


23-0 
287 
346 
40-7 


5-43 
5-49 
5-56 


5-33 
5-40 


5-24 


10 


4-14 


4-29 


4-U 


5-00 


5- 15 


5-30 


5-46 


6-02 


6-18 


633 


20 


32-55 


1-46-8 


12 

U 
16 
18 


4-20 
4-26 
4-32 


4-35 
441 


4-50 


5-06 
512 
519 
5-25 


5-2 1 
5-28 
5-35 
5-42 


5-37 
5-U 
5-51 
5-58 


5-53 
600 
6-07 
6-14 


609 
616 
6-23 
6-30 


6-24 
631 
6-38 
646 


6-40 
6-47 
6-54 
701 


21 
22 
23 
24 


34-43 
36-32 
38-23 
40-16 


53-2 

597 

2-06-5 

13-4 


4-57 
5-03 
5-09 


447 
4-54 


4-38 


20 

■ 


4-U 


5-00 


516 


532 


5-49 


6-05 


6-21 


6-38 


653 


7-09 


25 


42-11 


2-20-6 


22 


4-51 


5-07 


5-23 


5-40 


5-56 


6-12 


6-29 


645 


701 


7-16 


26 


4409 


28-1 


24 


4-57 


514 


530 


5-47 


6-04 


6-20 


6-37 


6-54 


7-09 


725 


27 


46-10 


36-0 


26 


5-04 


521 


538 


5-55 


612 


6-28 


6-45 


7-02 


7-18 


7-33 


28 


4815 


U-2 


28 


5-11 


5-29 


5-46 


6-03 


6-20 


637 


6-54 


711 


7-27 


7-42 


29 


50-23 


52-8 


-30 


5/9 


5-36 


5-54 


6-12 


6-29 


646 


7-03 


7-20 


7-36 


7-51 


30 


52-37 


3-01-9 




117° 


114° 


111° 


108° 


105° 


102° 


99° 


96° 


93° 


90° 








give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





• 

o 

l-l 

3 


Latitude 52". 






'Azimuth. 




S 


5° 


/0° 


15° 


20° 


25° 


30° 


35* 


40° 


45° 


50° 


55° 


60° 




e 


m. 


m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. m. 


+ 


30 


9 


i7 


0-26 


0-35 


0-45 


055 


105 


116 


128 


1-41 


1-55 


2-10 


28 


9 


19 


28 


38 


48 


58 


1-09 


121 


1-33 


1-47 


201 


2-17 




26 


10 


20 


30 


40 


50 


102 


113 


1-25 


1-38 


1-52 


2-07 


2-23 




24 


10 


21 


31 


42 


53 


105 


1-17 


130 


143 


1-58 


2-13 


2-30 


• 
•4-1 

01 


22 


It 


22 


33 


44 


56 


1-08 


1-20 


1-34 


1-48 


203 


2-19 


2-36 


20 


11 


23 


0-34 


0-46 





•58 


111 


124 


1-38 


1-52 


208 


224 


2-42 


/8 


12 


24 


36 


48 


1 


•01 


114 


1-27 


1-42 


1-57 


2-13 


2-30 


2-48 




16 


12 


25 


37 


50 


1 


03 


117 


1-31 


1-46 


2-01 


2-18 


2-35 


2-53 


U 


13 


25 


38 


52 


1 


•OS 


119 


1-34 


1-49 


2-05 


222 


240 


2-59 




12 


13 


26 


40 


54 


1 


•08 


122 


i-37 


1-53 


2-09 


227 


2-45 


304 


10 


U 


27 


041 


0-55 


1 


10 


125 


140 


1-56 


2-13 


2-31 


2-50 


310 


8 


14 


28 


42 


57 


1 


12 


127 


143 


2-00 


2-17 


236 


2-55 


3-15 




6 


U 


29 


44 


59 


i 


•14 


1-30 


1-46 


2-04 


221 


2-40 


2-59 


320 




4 


IS 


30 


45 


101 


1 


•16 


1-33 


1-50 


2-07 


2-25 


2-44 


3-04 


325 


+ 


2 


15 


31 


46 


102 


1 


•19 

• 


1-35 


I 53 


2-10 


2-29 


2-49 


3-09 


3-30 





46 


32 


0-48 


1-04 


1 


•21 


138 


1-56 


2-14 


2-33 


2-53 


3-14 


3-35 


— 


2 


16 


33 


49 


106 


1 


•23 


/•40 


159 


217 


2-37 


2-57 


318 


3-40 




4 


17 


33 


50 


1-07 


1 


25 


143 


202 


2-21 


2-41 


3-01 


323 


3-45 




6 


17 


34 


52 


109 


1 


•27 


146 


205 


2-24 


2-45 


3 06 


3-28 


350 


0> 


8 


18 


35 


53 


111 


1 


29 


1-48 


208 


2-28 


2-49 


310 


3 32 


3-55 


/a 


18 


36 


054 


113 


1 


32 


151 


211 


2-31 


2-53 


3-14 


3 37 


4-01 


/2 


18 


37 


56 


115 


1 


■34 


7-54 


2/4 


235 


257 


319 


3 42 


406 




•4-t 


/4 


19 


38 


57 


116 


1 


36 


156 


217 


2-39 


301 


3-23 


3-47 


4-11 


1— « 


16 
18 


19 
20 


39 
40 


58 
1-00 


118 
1-20 


1 
1 


38 
41 


159 
202 


220 
2-24 


2-42 
2-46 


305 
3-09 


3-28 
3-33 

• 


3-52 
3-57 


4-17 


4-22 


20 


20 


41 


101 


1-22 


1 


43 


205 


2-27 


2-50 


3-14 


3 38 


4-03 


4-28 


22 

24 
26 


21 
21 
22 


42 
43 
44 


103 
1-04 
106 


/•24 
126 
128 


1 
1 
1 


46 
48 
51 


208 
211 
2- 14 


231 
234 
238 


254 
2-58 
3-02 


318 
3-23 


3-43 


4-08 
4-14 
4-20 


4-34 
4-40 
4-47 


348 
3-53 


3-28 


— 


28 


22 


45 


1-07 


1-30 


1 


54 


217 


2-42 


3-07 


333 


3-59 


4-26 


4-53 


30 


23 


46 


109 


133 


1 


57 


2-21 


2-46 


3-12 


3-38 


405 


4-32 


500 






A 


.ZIMU1 


r au p61e deprime continue 


140° 


135° 


130* 


125° 


120° 




Quanc 


ILat. < 


ct Dec 


. sont da meme nom, les termes au dessous de la ligne noire 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

H 

< 

V 

w 
Q 


Latitude 52* 


• 

o 

H 

< 

V 

W 

Q 


A L'Horizon 
Vrai. 






63° 


66° 


69° 


72° 


75° 


uin, 

78° 


81° 


84° 


87° 


90° 


Amp. 


Diff. 
Asc 


+ 30 


h. m. 
2- 19 


a. m. 
230 


h. m. 
240 


a. m. 
252 


h. m. 
304 


h. m. 
3-16 


h. m. 
3-30 


a. XXL 

3-43 


h. m. 
3-58 


h. m. 
4/3 


• 



o / 
0-00 


h. m. 
0- 0-0 


28 
26 

24 
22 


2-27 
2-34. 
241 
2-47 


2-37 
2-45 
2-52 
2-58 


2-48 
2-56 
303 
3 10 


3-00 
3-08 
315 
3-22 


312 
3-20 
3-28 
3-35 


3-25 
3 33 
3-4/ 
3-49 


3-38 
3 47 
3-55 
4-02 


3-52 
4-01 
4-09 
4/7 


4-07 
4/5 
4-24 
4-3/ 


4-22 
4-30 
4-39 
4-46 


1 
2 
3 

4 

5 


1-37 
315 
4-53 
630 


5-1 
10-2 
15-4 
20-5 


20 


2-53 


305 


3-17 


329 


3-42 


3-56 


410 


4-24 


4-39 


4-54 


8-08 


0-25-7 


18 
16 

14 
12 


2 -59 
305 
3-11 
316 


311 
317 
323 
3-29 


3-23 
3 30 
3-36 
3-42 


3-36 
343 
3-49 
355 


349 
3-56 
4-02 
409 


4-03 
4/0 
4/6 
4-23 


4/7 
4-24 
4-3/ 
4-37 


4-31 
438 
445 
452 


4-46 
4-53 
500 
5-07 


5-01 
5-08 
5- 15 
5-22 


6 
7 
8 
9 


9-47 
11-25 
13-04 
14-43 


30-9 
36-2 
41-5 
46-8 


10 


322 


3 35 


3-48 


401 


4/5 


4-29 


4-43 


4-58 


513 


5-28 


70 


16-23 


0-52-2 


8 

6 

4 

+ 2 


3 27 
3-33 
3-38 
3-43 


3 40 
3-46 
3-51 
3-57 


3 53 
3-59 
4-05 
4/0 


4-07 
4/3 
4/9 
4-25 


4-2/ 
4-27 
4-33 
4-39 


4-35 
4-4/ 
4-48 
4-54 


4-50 
456 
502 
5-03 


5-05 
5// 
517 
5 23 


520 
5-26 
5-32 
539 


5-35 
5-41 
5-47 
5-54 


// 

12 
13 
14 


18-03 
19-44 
21-26 
23-08 


57-6 

1031 

088 

14-4 





3 48 


4-02 


4-16 


4-30 


4-45 


500 


SIS 


5-30 


5-45 


6-00 


15 


24-52 


1-20-2 


-2 

4 
6 
8 


3 -54 
3-59 
4-04 
4-10 


4-08 
4/3 
4- 19 
4-24 


422 
427 
4-33 
4-39 


436 
4-42 
4-48 
4-54 


4-5/ 
4-57 
5-03 
5-09 


506 
5 12 
5 18 


521 
5-27 


5-36 


551 
5-57 
6*04 
610 


6-06 
6-13 
619 
6-25 


16 
17 
18 
19 


26-36 
28-21 
30-08 
31-56 


26-1 
32-1 
38-3 
44-6 


5-42 
5-48 
555 


5 33 
5-39 


524 


10 


475 


4-30 


4-45 


500 


5- 15 


5-30 


5-46 


6-01 


616 


6-32 


20 


33-45 


1-51-1 


12 
14 
16 
18 


4-21 
4.-26 
4-32 


4-35 
4-4/ 


4-50 


5-06 
512 
518 
525 


5 21 
5-27 
534 
5-41 


5-37 
5-43 
550 t 
5-56 


5-52 
5 59 
605 
6-12 


6-08 
6-14 
62* 
6-28 


623 
630 
6-36 
6-43 


6-38 
6-45 
6-52 
6-59- 


21 
22 
23 

24 


35-36 
37-29 
39-24 
41-21 


57-7 

2-04-6 

116 

19-0 


4-56 
503 
509 


4-47 
4-53 


4-38 


20 


4-44 


4-59 


5-15 


5 3 1 


5-47 


6-03 


6-19 


6-35 


651 


7-06 


25 


43-21 


2-26-6 


22 
24 
26 
28 


4-50 
4-56 
5-03 
5-10 


506 
513 
5-20 
5-27 


5-22 
5-29 
5-36 
5-44 


5-38 
545 
553 
601 


5-54 
602 
6-09 
618 


611 
6-18 
6-26 
6-34 


6-27 
6-34 
6-42 
6-51 


6-43 
6-50 
658 
7-07 


6-58 
7-06 
7-14 
7-23 


7-14 
7-21 
7-30 
738 


26 
27 
28 
29 


45-24 
47-31 
49-41 
50-57 


34-5 
42-8 
5 IS 

3-00-8 


-30 


517 


5-35 


5-52 


609 


6-26 


6-43 


7-00 


716 


7-32 


7-47 


30 


54-18 


3/0-6 




117° 


114° 


III 


108° 


105° 


I0T 


99° 


96° 


93° 


90° 








donnent Fheare vraie, matin, pour TAzimut vers le c&te* polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

< 

u 

« 

Q 


Latitude 53*. 


5° 


10° 


15° 


20° 


25° 


Azimuth. 
30° 35° 


40° 


45° 


50° 


55° 


60" 


+ 30 


m. 
9 


m. 
18 


h. m. 
0-27 


h. m. 
0-37 


a. m. 
0-47 


a. DA. 

57 


h. m. 
109 


h. m. 
119 


a. m. 
h3l 


a. m. 
145 


h. m. 
159 


a. m. 
2-/4 


28 
26 
24 

n4 


/O 
10 
II 
II 


19 
20 
21 
22 


29 
31 
32 
34 


39 
41 
43 
45 


SO 
52 
55 

57 


1-00 
104 
1-07 
hlO 


113 
hl6 
/•/9 
1-23 


124 
128 
132 
136 


136 
1-41 
1-46 
1-51 


1-50 
1-56 
201 
2-06 


2-05 
2-11 
2-17 
2-22 


2-21 
2-27 
2-33 
2-39 


u — — — 

§ 20 


12 


23 


0-35 


47 


1-00 


113 


1-26 


1-40 


1 -55 


2-11 


2-27 


2-45 


J 18 

^ /4 
/2 


12 
13 
13 
13 


2A 
25 
26 
27 


37 
38 
39 
41 


49 
51 
53 
55 


1-02 
104 
I 07 
109 


115 
1-18 
1-21 
1-24 


I 30 
h33 
1-36 
1-39 


1-44 
148 
1-51 
hSS 


1-59 
203 
2-07 
211 


2-15 
2 20 
2-25 
2-29 


2 33 
2 38 
2 43 
2-47 


2-51 
2 56 
3-02 
3-07 


/O 


U 


28 


0-42 


0-56 


III 


1-26 


142 


158 


215 


2-33 


2-52 


312 


8 

6 

4 

+ 2 


U 
IS 
15 
16 


29 
30 
30 
31 


43 
45 
46 
47 


58 
1-00 
101 
103 


1-13 
115 
117 
h20 


1:29 
h3l 
134 
1-36 


1-45 
148 
1-51 
154 


202 
2 05 
209 
212 


2-19 
223 
227 
2-31 


238 
2-42 
2-46 
2-50 


2-57 
3-01 
3-06 
310 


317 
3-22 
3-27 
3-32 





16 


32 


0-48 


1-05 


122 


1-39 


1-57 


215 


2 34 


2-54 


315 


3 37 


- 2 

4 
6 
8 


16 
17 
17 
18 


33 
34 
35 
35 


50 
51 
52 
53 


I 07 
108 
1-10 
112 


124 
126 
1-28 
I 30 


142 
144 
1-47 
I 49 


2-00 
2-03 
2-06 
2-09 


2/9 
2-22 
2 25 
2-29 


2-38 
2-42 
2-46 
2-50 


2-58 
3-03 
3-07 
3-11 


3 20 
3-24 
3-29 
3-33 


341 
3-46 
3-51 
3-56 


/O 


18 


36 


0-55 


113 


1-32 


I -52 


212 


232 


253 


3-15 


3-38 


4-01 


S U 
% 16 
„ 18 


19 
19 
19 
20 


37 
38 
39 
40 


56 

57 

59 

100 


1-15 
1-17 
119 
121 


135 
1-37 
/•39 
1-41 


1-54 
157 
2-00 
2-03 


2-15 
218 
2-21 
2-24 


2-36 
239 
243 
2 47 


2 57 
301 
3-05 
310 


3 20 
3-24 
3-29 
3-33 


3-43 
3-47 
3 52 
3-57 


4-06 
A- 12 
4-17 


4-22 


3 20 


20 


41 


1-01 


122 


1-44 


2-05 


2-28 


2-50 


3-14 


3 38 


4-03 


4-28 


, 22 
24 
26 
28 


21 
21 
22 
22 


42 
43 
44 
45 


103 
h04 
b06 
108 


124 
1-26 
1-28 
131 


1-46 
1-49 
1-51 
1-54 


2-08 
211 
2-14 
218 


2-31 
2-35 
2-38 
2-41 


2-54 
2-58 
303 


3-18 
3-23 


3 43 


4-08 
4-13 
4-19 
4-25 


4-34 
4-40 
4-46 
4-52 


348 
3-53 
3-58 


3-28 
332 


3 07 


- 30 


23 


46 


109 


1-33 


157 


221 


2-45 


311 


3-38 


4-04 


A3I 


4-59 


Azim 


UTH fl 


•om de 


ipresse 


d pole continued 


145° 


140° 


135° 


130° 


125° 


120° 


V 


iftienl 


-at. an 


dDec 


, are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 
< 


Latitude 53°. 


• 

o 

z, 

u 
w 

Q 


At true 
Horizon. 


A "7TMTTT XT 




Q 


63? 


66° 


69° 


72° 


75° 


W A. 1*1 

78° 


81° 


84° 


87° 


90° 


Amp. 


Dasc. 


o 


h. m. 


h. m. 


a. m. 


a. m. 


h. m. 


a. m. 


h. m. 


h. m. 


h. m. 


h. m. 




o / 


h. m. 


+ 30 


2 24 


2-34 


2-45 


2-56 


3-08 


321 


3-34 


3-48 


4-02 


4/7 



/ 


0-00 


0- 0-0 


28 


2-31 


2-42 


2-53 


3-04 


3 17 


3-29 


3-43 


3-56 


4-11 


4-26 


1-40 


5-3 


26 


2-38 


2-49 


300 


312 


3-24 


337 


3-51 


4-05 


4-19 


4-34 


2 


3-19 


10-6 


24 


2-44 


2-55 


3-07 


3-/9 


3-32 


3-45 


3-58 


4-12 


4-27 


4-42 


3 


4-59 


16-0 


22 


2-50 


3-02 


3-/4 


3-26 


3-39 


3-52 


4-06 


4-20 


4-34 


4-49 


4 

5 


6 39 


21-3 


20 


2-56 


3-08 


3-20 


3-33 


3-46 


3-59 


4-13 


4-27 


4-41 


4-56 


8-20 


0-267 


18 


3 02 


314 


326 


3-39 


3-52 


4-06 


4-20 


4-34 


4-48 


5-03 


6 


10-00 


32-1 


16 


3-08 


3-20 


332 


3-45 


3-59 


4-12 


4-26 


4-4/ 


4-55 


5-10 


7 


11-41 


37-5 


U 


313 


3-26 


3-38 


3-51 


4-05 


4/9 


4-33 


4-47 


5-02 


517 


' 8 


13-22 


430 


12 


3-/9 


3-31 


3-43 


3-57 


4-11 


425 


4-39 


453 


5-08 


523 


9 


15-04 


48-5 


10 


3-24 


3-37 


3-50 


403 


4/7 


4-31 


4-45 


5-00 


5-15 


5-29 


10 


16-46 


0-54-1 


8 


3-29 


3-42 


3-55 


4-09 


4-23 


4-37 


4-51 


5-06 


5-21 


5-36 


II 


18-29 


59-8 


6 


335 


3-48 


401 


4- 15 


4-29 


4-43 


4-57 


5-12 


5-27 


5-42 


12 


20-13 


1-05-5 


4 


3-40 


3-53 


4-06 


420 


4-34 


4-49 


503 


518 


5-33 


5-48 


13 


21-57 


11-4 


+ 2 


3-45 


3- 58 


4-/2 


4-26 


4-40 


4-55 


5-09 


5-24 


5-39 


5-54 


14 


23-42 


17-3 





350 


403 


4-/7 


4-3/ 


4-46 


5-00 


5-15 


5-30 


5-45 


6-00 


15 


25-28 


123-3 


- 2 

4 
6 
8 


3-55 
4-00 
405 
4-10 


4-09 
4-/4 
4/9 
4-25 


4-23 
428 
A-34 
4-39 


4-37 
4-43 
4-48 
4-54 


4-52 
4-57 
5-03 
5-09 


5-06 
512 
5-18 


5-21 
5-27 


5-36 


5-51 
5-57 
6-03 
6-09 


6-06 
6-12 
618 
6 24 


16 
17 
18 
19 


27-16 
29-04 
30-54 
32-45 


29-5 
35 7 
42-2 
48-8 


5-42 
5-48 
5-54 


5-33 
5-39 


5-24 


10 


4/6 


4-30 


4-45 


500 


5-15 


5-30 


5-45 


6-00 


6- 15 


6-31 


20 


34-38 


1-55-5 


12 

14 
16 


4-2/ 
4-26 
4-32 


4-36 
4-4/ 


4-5/ 


5-06 
512 
5/8 


5-21 
5-27 
5-33 


5-36 
5-42 
5-49 


5-51 
5-58 
6-04 


6-07 
6-13 
6-19 


6-22 
6-28 
6-35 


6-37 
6-43 
6-50 


21 
22 
23 


36-33 
38-30 
40-29 


2-02-5 
09-7 
17-1 


4-56 
5-02 


4-47 


18 


4-37 


4-53 


5-08 


5-24 


540 


5-55 


6-11 


6-26 


6-42 


657 


24 


42-31 


24-9 


20 


4-43 


4-59 


5-15 


5-30 


5-46 


6-02 


6-18 


6-33 


6-49 


7-04 


25 


44-36 


2-32-9 


22 


4-49 


5-05 


5-21 


5 37 


5-53 


6-09 


6-25 


6 40 


6-56 


711 


26 


46-45 


41-3 


24 


4-56 


5*12 


5-28 


5-44 


6-00 


6-16 


6-32 


6-48 


7-03 


7-18 


27 


48-58 


50-2 


26 


5-02 


5-18 


5-35 


5-51 


6-07 


6-24 


6-40 


6-55 


711 


7-26 


28 


51-16 


59-5 


28 


5-09 


5-25 


5-42 


559 


6-15 


6-32 


6-48 


7-04 


719 


7-34 


29 


53-29 


3-09-4 


-30 


516 


5-33 


5-50 


6-07 


6-23 


6-40 


6-56 


7-12 


7-28 


7-43 


30 


56-15 


3-20-0 




117" 


1 14° 


111° 


108° 


105° 


102° 


99° 


96° 


93° 


90° 








give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION 



Declination. 


Latitude 54°. 


5° 


10° 


15° 


20° 


25° 


Aziw 
30° 


IUTH. 
35' 


40° 


45° 


50° 


55° 


60° 


+ 30 


m. 
9 


m. 
19 


h. m. 
0-29 


h. id. 
0-38 


a. m. 
0-49 


h. m. 
0-59 


h. m. 
1-10 


h. m. 
1-22 


h. m. 
1-35 


h.m. 
1-48 


h. m. 
2-03 


218 


28 

26 

24 

. 22 


10 
10 
11 
II 


20 
21 
22 
23 


30 
32 
33 
35 


4/ 
43 
45 
47 


51 
54 
56 
59 


1-03 
1-06 
1-09 
1-12 


114 
118 
1-21 
1-25 


1-26 
1-31 
1-35 
1-39 


1-40 
l-U 
149 
1-53 


1-54 
1-59 
2-04 
2-09 


2-09 
2-1 A 
220 
2-25 


2-25 
2-31 
2-37 
2-43 


*0 

S 20 


12 


24. 


0-36 


0-48 


1-01 


1-14 


1-28 


1-42 


1-58 


2-14 


2-30 


2-48 


^ 18 

^ /4 
/2 


12 
13 
13 
U 


25 
26 
27 
27 


37 
39 
40 
41 


50 
52 
54 
56 


1-04 
106 
1-08 
110 


1-17 
1-20 
1-23 
1-25 


1-31 
1-34 
1-38 
1-41 


1-46 
1-50 
153 
1-57 


202 
2-06 
2-10 
2-13 


2-18 
2-23 
2-27 
2-31 


2-35 
2A0 
2-45 
2-50 


2-54 
2-59 
3-04 
3-09 


10 


U 


28 


0-43 


0-57 


1-12 


128 


1-44 


2-00 


217 


2-35 


2-54 


3-14 


8 
6 
4 

+ 2 


15 
15 
15 
16 


29 
30 
31 
32 


44 
45 
46 
48 


59 
1-01 
1-02 
1-04 


1-14 
1-16 
1-19 
1-21 


1-30 
133 
135 
1-38 


1-47 
1-49 
1-52 
155 


2-03 
2-07 
2-10 
2-13 


2-21 
2 25 
2-29 
2-32 


2-40 
2-44 
2-48 
2-52 


2-59 
303 
308 
3-12 


3-19 
3-24 
3-28 
3-33 





16 


32 


C-49 


1-06 


1-23 


1-40 


1-58 


2-17 


2-36 


2-56 


316 


3-38 


- 2 

4 
6 
8 


\7 
17 
17 
IS 


33 
34. 
35 
36 


50 
51 
53 
54 


1-07 
1-09 
III 
1-12 


1-25 
1-27 
1-29 
1-31 


1-43 
145 
1-48 
1-50 


2-01 
2-04 
2-07 
210 


2-20 
2-23 
2-27 
2-30 


2-40 
2-43 
2-47 
2-51 


3-00 
3-04. 
3-08 
3-12 


321 
3-25 
3-30 
3-34 


3-43 
3-47 
3-52 
3-57 


10 


18 


37 


0-55 


1-14 


1-33 


1-53 


2-13 


2-33 


2-54 


3-16 


3-39 


402 


6 12 

1 14 
""3 /6 

7 18 


19 
19 
20 
20 


37 
38 
39 
40 


56 

58 

59 

1-00 


1-16 
1-17 
119 
k-21 


135 
137 
1-40 
1-42 


155 
1-58 
2 00 
2-03 


2-16 
2-19 
2-22 
2-25 


2-37 
2-40 
2-44 
2-47 


2-58 
3-02 
3-06 
3-10 


3-20 
3-25 
3-29 
3-34 


3-43 
3-48 
3-53 
3-58 


A07 
4-12 
4-17 


4-22 


c 20 

p 


20 


4/ 


1-02 


1-23 


1-44 


206 


2-28 


2-51 


3-14 


3-38 


403 


428 


22 
24 
26 
28 


21 
21 
22 
22 


42 
43 
44 
45 


h03 
1-05 
4-06 
1-08 


125 
1-27 
129 
1-31 


1-46 
1-49 
1-51 
1-54 


2-09 
2-12 
2-15 
2-18 


2-31 
2-35 
2-38 
2-42 


2-55 
2-59 
3-03 


3-18 
3-23 


3 -A3 


4-08 
4-13 
4-19 
4-24 


A-33 
4-39 
4-45 
4-51 


3-48 
3-53 
3-58 


327 
3-32 


3-07 


- 30 


23 


46 


1-09 


133 


1-57 


2-21 


2-46 


3-11 


3-37 


4*04 


4-30 


A-58 


Azimut au pole deprime' continui 


145° 


140° 


135° 


130° 


125° 


120° 


Quand Lat. et Dec sont du meme nom, les termes au dessous de la ligne noire 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

O 
% 

U 

w 
Q 


Latitude 54°. 


• 

O 

< 

h) 
U 

w 
Q 


A L'Horizon 
Vrai. 


Azimuth. 




63° 


66° 


69° 


7T 


75° 


78° 


81° 


84° 


87° 


90* 


Amp. 


Diff. 

Asc. 




ft. m. 


h. m. 


h. m. 


h. m. 


ft. in. 


h. m. 


h. m. 


ft* m. 


h. m. 


h. m. 




o / 


h. m. 


+30 


2 28 


2-38 


2-49 


3-01 


3-13 


3 25 


3-39 


3-52 


4-06 


4-2 J 





0-00 


0- 0-0 


28 


2-35 


2-46 


2-57 


3-08 


3-21 


333 


3-47 


4-00 


4-14 


4-29 


/ 


142 


5-5 


26 


241 


2-52 


3-04 


3-16 


3-28 


3-41 


3-54 


4-08 


4-22 


437 


2 


3-24 


110 


24 


2-48 


2-59 


3-10 


3-23 


3-35 


3-48 


4-02 


4-16 


4-30 


4-45 


3 


5-07 


16-5 


22 


2-54 


3-05 


3-17 


3-29 


3-42 


3-55 


4-09 


4-23 


4-37 


4-52 


4 


6-49 


22-1 


20 


2-59 


311 


3-23 


3-36 


3-49 


4-02 


4-16 


4-30 


4-44 


459 


5 


8-32 


0-27-7 


18 


3-05 


317 


3-29 


3-42 


3-55 


4-08 


4-22 


4-36 


4-51 


5-05 


6 


10-15 


33-3 


16 


3-11 


3-23 


3-35 


3-48 


4-01 


415 


429 


4-43 


4-57 


5-12 


7 


11-58 


38-9 


14 


316 


3-28 


341 


3-54 


4-07 


4-21 


4-35 


4-49 


5-04 


5-18 


8 


13-42 


44-6 


12 


3*21 


3-34 


3-46 


4-00 


413 


'4-27 


4-41 


4-55 


510 


5 24 
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4-53 


5-07 


5-22 


5-37 


II 


18-57 


1-021 


6 


3'36 


3-49 


4-03 


4-16 


4-30 


4-44 
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4-58 
5-03 
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5-07 
5-12 
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5-21 
5-27 
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5-51 
5-57 
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6-09 


6-06 
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6-53 
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117° 


114° 


III 9 


108° 
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\0T 


99° 


96° 


93° 


90° 








donnent l'heure vraie, matin, pour l'Azimut vers le c6te* polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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3-06 




12 


U 


28 


42 


57 


III 


I -27 


1-42 


1-59 


216 


2-33 


252 


311 


10 


14 


29 


0-43 
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Azimuth continued 


150° 


145° 


140° 


135° 


130° 


125° 


120° 




W 


fhenL 


aJL, an< 


i Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION." 
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5-53 


6-08 


6-23 


6-38 


6-53 


24 


45-10 


37-9 


20 


4-42 


4-58 


5-13 


5-28 


5-44 
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give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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Azimut continui 
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Quand Lat. et Dec. sont du meme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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donnent Theure vraie, matm, pour 1' Azimut vers le c&te* polaire du Premier Vertical. 
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AZIMUTIT AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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Latitude 57°. 
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1 give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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4-55 


3 


5-40 


19-2 


22 


3-06 


3-18 


3-29 


3-42 


3-54 


407 


4-20 


4-34 
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18 
19 


31-21 
33-29 
35-40 
37-54 


49-3 
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5-37 
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5-02 


5-18 


5-33 


5-48 


6-03 


6-19 


6-34 
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105° 
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93° 
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donnent ITieure vraie, matin, pour T Azimut vers le c6t£ polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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28 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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give App. Time a.m. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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2»29 
232 
2-35 


247 
250 
2-53 
2-56 


3-07 
310 
314 
317 


3-28 
3-31 
3-35 
3-39 


3-49 
3-53 
357 
401 


10 


19 


38 


0-57 


117 


1-37 


1-57 


217 


2-38 


259 


3-20 


3-42 


4-05 


4 12 
1 /4 

« /8 


19 
20 
20 
21 


39 
40 
40 
41 


59 
1 -00 
101 
102 


1-18 
hl9 
121 
122 


1-38 
1-40 
142 
1-44 


1-59 
2-01 
2-03 
2-06 


2*20 
2-22 
2-25 
2-27 


2-40 
2-43 
2-46 
2-49 


302 
305 
3-08 
312 


3-24 
327 
3-31 
3-35 


3-46 
3-50 
3-54 


4-09 
4/3 


4-/7 
4-2/ 


358 


5 20 


21 

21 
22 
22 
23 


42 


1-03 


1-24 


1-46 


2-08 


2-30 


2-52 


315 


3-38 


402 


4-26 


22 

24 
26 
28 


43 
44 
44 
45 


1 -04 
1-06 
h07 
1-08 


1-26 
1-27 
1-29 
131 


1-48 
1-50 
1-52 


2-10 
2-13 


2-33 
236 


2-56 


319 
3-22 

3-26 
3-30 


3-42 
3-46 
3- SO 
3-55 


406 
4-10 
A- 15 
4/9 


4-30 
4-35 
4-39 
4-44 


2-59 
3-02 
306 


215 
2-18 


2-39 
2 42 


1-54 


- 30 


23 


46 


1-09 


132 


157 


2-20 


2-45 


3-09 


3-34 


3-59 


4-24 


4-50 


AZIMUT 


175° 


170° 


165° 


160° 


155° 


150° 


145° 


I40 c 


135° 


130° 


125° 


120° 


Quand Lat. et Dec. sont du m6me nom, les termes au dessous de la ligne noire 



120 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

l-t 
H 
< 

►J 
O 

W 

Q 


Latitude 60°. 


• 

o 

E- 
< 

i— i 

o 

w 

Q 


A L'Horizon 
Vrai. 


Azimuth. 




63° 


66° 


69° 


7? 


75° 


78° 


81° 


84° 


87° 


90* 


Amp. 


Diff. 
Asc. 




h. m. 


h. m. 


h. in. 


h. m. 


h. hl 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 




o I 


h. m. 


+30 


2-52 


3-02 


3-13 


3-25 


3-37 


3-49 


4-02 


4-15 


4-28 1 4-42 





0-00 


0- 0-0 


28 


2-57 


3-08 


3-19 


3-31 


3-43 


3-55 


4-08 


4-21 


4-35 


4-48 


/ 


2-00 


6-9 


26 


3-02 


3-13 


3-25 


3-37 


3-49 


4-01 


4-14 


427 


4-41 


4-55 


2 


4-00 


13-9 


24 


3-07 


3-18 


3-30 


3-42 


3-54 


4-07 


4-20 


4-33 


4-47 


500 


3 


6-00 


208 


22 


3-12 


3 23 


3-35 


3-47 


4-00 


4-12 


4-25 


4-39 


4-52 


506 


4 


8-01 


27-8 


20 


3-17 


3-28 


3-40 


3-52 


4-05 


4-18 


4-3/ 


4-44 


4-58 


5-11 


5 


10-02 


34-9 


18 


3-21 


3 33 


3-45 


3-57 


4-10 


4-23 


4-36 


4-49 


5-03 


5-17 


6 


12-04 


42-1 


16 


326 


3-37 


3-50 


4-02 


4-15 


4-28 


4-41 


454 


5-08 


5-22 


7 


14-06 


49-1 


U 


3-30 


3-42 


3-54 


4-07 


4-20 


4-33 


4-46 


4-59 


5-13 


5-27 


8 


16-10 


56-4 


12 


3-34 


3-46 


3-59 


4-1 1 


4-24 


4-37 


4-51 


5-04 


5-18 


5-32 


9 


18-14 


1-03-7 


10 


3-38 


3-50 


4-03 


4-/6 


4-29 


4-42 


4-56 


5-09 


5-23 


5-37 


10 


20-19 


1-11-1 


8 


3-43 


3-55 


4-07 


4-20 


4-33 


447 


5-00 


5-14 


5-28 


5-41 


11 


22-26 


18-7 


6 


3-47 


3-59 


4-12 


4-25 


438 


4-51 


5-05 


5-19 


5-32 


5-46 


12 


24-34 


26 4 


4 


3-51 


4-03 


4-16 


4-29 


4-42 


4-56 


5-09 


5-23 


5-37 


5-51 


13 


26-44 


343 


+ 2 


3-55 


4-07 


4-20 


4-33 


4-47 


5-00 


5-14 


5-28 


542 


5-55 


14 


28-56 


42-3 





3-59 


4-11 


4-24 


4-38 


4-51 


5-05 


5- 19 


5-32 


5-46 


6-00 


15 


31-10 


1-506 


-2 
4 
6 

8 


4-03 
4-07 
411 
4-15 


4-15 
4-19 
4-24 
4-28 


4-29 
4-33 
4-37 
4-41 


4-42 
4-46 
4-51 
4-55 


4-56 
5-00 
5-05 


5-09 
5-14 


523 

5-28 


5-37 


5-51 
5-55 
6-00 
6-05 


6-05 
6-09 
6-14 
6-19 


16 
17 
18 
19 


33-27 
35-47 
38-10 
40-38 


59-1 

2-079 

17-0 

26-4 


5-41 
5-46 
5-51 


5-18 
5-23 


5-32 
5-37 


5-09 


10 


4-/9 


4-32 


446 


5-00 


5-14 


5-28 


5-42 


5-56 


6-09 


6-23 


20 


43-10 


2-363 


12 


4-23 


4-36 


4-50 


5-04 


5*18 


5-32 


5-46 


6-00 


6-14 


6-28 


21 


45-47 


46-7 


U 


4-27 


4-4/ 


4-55 


5-09 


5-23 


5-37 


5-51 


6-05 


6-19 


6-33 


22 


48-31 


57-6 


16 


4-3/ 


4-45 


4-59 


5-13 


5-28 


5-42 


5-56 


6-10 


6-24 


6-38 


23 


51-24 


3-093 


18 


4-36 


4-50 


5-04 


5-18 


5-33 


5-47 


6-01 


6-15 


6-29 


6 43 


24 


54-26 


21-8 


20 


4-40 


4-55 


5-09 


5 23 


5-38 


5-52 


6-06 


6-20 


6-35 


6-49 


25 


57-42 


3-35-5 


22 


4-45 


4-59 


5-14 


5-28 


5-43 


5-57 


6-12 


6-26 


6-40 


6-54 


26 


61-15 


50-6 


24 


4-50 


5-04 


5-19 


5-33 


5-48 


6-03 


6-17 


631 


6-46 


700 


27 


65-14 


4-07-8 


26 


4-55 


5-09 


5-24 


5-39 


5-54 


6-08 


6-23 


6-37 


6-51 


7-05 


28 


69-52 


28-3 


28 


5-00 


5-15 


5-30 


5*45 


5-59 


6-14 


6-29 


6-43 


6-58 


7-12 


29 


75-50 


55-0 


-30 


5-05 


5-20 


5-35 


5-50 


6-06 


6-20 


6-35 


6-50 


7-04 


7-18 










1 17° 


II4 6 


ur 


108° 


105° 


102° 


99° 


96° 


93° 


90° 


donnent Theure vraie, matin, pour 1' Azimut vers le cote polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

•-• 

H 

< 

i— i 
,-> 

8 

Q 


Latitude 62°. 


5° 


/0° 


/5° 


20° 


25° 


Azim 
30° 


UTH. 

35° 


40° 


45° 


50° 


55° 


60° 


+ 30 


m. 
/2 


m. 
25 


h. m. 
0-37 


h. m. 
0-50 


h. m. 
1-02 


h. m. 
1-16 


h. m. 
1-30 


h. m. 
/•45 


h. m. 
1-59 


h. m. 
2-14 


h. m. 
2-31 


a. m. 
2-48 


28 
26 
24 

* 22 

S 20 


/3 
13 
13 
14 


25 
26 
27 
28 


38 
40 
4/ 
42 


51 
53 
55 
56 


I '05 
I -07 
I -09 
I'll 


1-19 
1-21 
1-23 
1-26 


1-33 
1-36 
1-38 
I -41 


1-48 
1-52 
1-55 
1-57 


2 03 
2-06 
2-10 
2-13 


2-19 
2-22 
2-26 
2-30 


2-35 
2-39 
2-44 
2-48 


2-53 
2-57 
3-02 
3 06 


U 


29 


0-43 


0-58 


113 


1-28 


I'U 


2-00 


2-16 


2-34 


2-51 


3-10 


J /8 

£ /6 

^ /4 

/2 


15 
15 
15 
16 


29 
30 
31 
31 


44 
45 
46 
47 


59 
1-01 
I -02 
I -03 


/•/4 
1-16 
1-18 
1-20 


I -30 
1-32 
1-34 
1-36 


1-46 
1-49 
1-51 
1-53 


2-03 
2-06 
2-08 
211 


2-20 
2-23 
2-26 
2-29 


2-37 
2-40 
2-44 
2-47 


2-55 
2-59 
3-03 
306 


3-14 
3-18 
3-22 
3-26 


10 


16 


32 


0-48 


1-05 


121 


1-38 


1-56 


2-14 


2-32 


2-50 


3-09 


3-29 


8 

6 

4 

+ 2 


16 
17 
17 
17 


33 
33 
34 
35 


49 
50 
51 
52 


I -06 
I -07 
I -09 
1-10 


123 
1-25 
1-26 
1-28 


1-40 
1-42 
1-44 
1-46 


1-58 
2-00 
2-02 
2-05 


216 
2-19 
2-21 
2-24 


2-34 
2 37 
2-40 
2-43 


2-53 
2-57 
3 00 
3-03 


313 
316 
3-20 
3-23 


3-33 
3-37 
3-40 
3-44 





18 


35 


0-53 


I'll 


I -30 


1-48 


2-07 


2-26 


2-46 


3-06 


3-26 


3-47 


- 2 

4 
6 
8 


18 
18 
19 
19 


36 
37 
37 
38 


54 
55 
56 
57 


1-13 
1-14 
115 
1-17 


1-31 
133 
134 
1-36 


I -50 
1-52 
1-54 
1-56 


2-09 
211 
214 
2-16 


2-29 
2-31 
2-34 
2-36 


249 
2-51 
2-54 
2 57 


3-09 
3-12 
3-15 
3-18 


3-30 
3-33 
336 
3-40 


3-51 
3-54 
3-58 
4-02 


10 


19 


39 


0-58 


1-18 


1-38 


1-58 


2-18 


2-39 


3-00 


3-21 


3-43 


4-05 


£ l2 

3 /4 
„ 18 


20 
20 
20 
21 


39 
40 
4/ 
4/ 


59 
I -00 
1-01 
1-02 


1-19 
1-21 
1-22 
1-23 


1-39 
1-41 
1-43 
145 


2-00 
2-02 
2-04 
2-06 


221 
2-23 
2-25 
2-28 


2-41 
2-44 
2-46 
2-49 


3-03 
3-06 
3-09 
312 


3-25 
328 
3-31 


3-47 
3-50 


4-09 


4/3 
4/7 
4 21 


3-54 
3-57 


3-35 


3 20 


21 


42 


I 03 


125 


1-46 


2-08 


2-30 


252 


3-15 


3-38 


4-01 


4-25 


22 

24 
26 
28 


21 
22 
22 


A3 
44 
45 


1-05 
1 -06 
h07 


1-26 
1-28 
1-29 


1-48 
1-50 


2-10 
213 


2-33 


2-55 
2-58 
3-01 
3-04 


3-18 
3-22 
3-25 
3-29 


3-42 
3-45 
3-49 
3-53 


405 
4-09 
4-/3 
4-/S 


4-29 
4-33 
4-37 
4-42 


2-36 
2-38 
2-41 


1-52 
1-54 


2-15 
2-18 


23 


45 


1-08 


131 


- 30 


23 


46 


1-09 


1-33 


1-57 


2-20 


2-44 


307 


3-33 


3-57 


4-22 


4-47 


Azimuth 


175* 


170° 


165° 


160° 


155° 


150° 


145° 


/40° 


135° 


130° 


125° 


120° 


V 


Wien I 


jbX. an 


d Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



LINATION. 


Latitude 62°. 


• 

o 

E- 
< 


At true 

HnRI20M 


Azimuth. 




u 
w 

Q 


63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


o 
w 

p 


Amp. 


Dasc. 


o 


h. m. 


a, m. 


h. m. 


h. m. 


h. no. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 




a / 


h. m. 


+ 30 


2-58 


3-09 


3-21 


3 32 


3-44 


3-56 


4-09 


4-22 


4-35 


4-48 


o 


/ 


0-00 


0- 00 


28 


3-03 


3/4 


3-26 


3-38 


3-50 


4-02 


4/5 


4-28 


4-4/ 


4-54 


2-08 


7-5 


26 


308 


3-/9 


3-31 


3-43 


3-55 


4-07 


4-20 


4-33 


4-46 


5-00 


2 


416 


151 


24 


3-13 


3-24 


3-36 


3-48 


4-00 


4-13 


4-25 


4-38 


4-52 


5-05 


3 


6-24 


22-6 


22 


317 


3-29 


3-41 


3-53 


4-05 


418 


4-30 


4-44 


4-57 


5-10 


4 


8-33 


30-2 


20 


3-22 


3-33 


3-45 


3-57 


4-10 


422 


435 


4-49 


5-02 


5- 15 


5 


10-41 


0-37-9 


18 


326 


3-37 


3-50 


4-02 


4/4 


4-27 


4-40 


4-53 


5-07 


5-20 


6 


12-52 


45-6 


16 


3-30 


342 


3-54 


4-06 


4-/9 


4-32 


4-45 


4-58 


5-11 


5-25 


7 


15-03 


53-4 


14 


3-34 


3-46 


3-58 


4-11 


4-23 


4-36 


4-49 


5-03 


5-16 


5-30 


8 


17-15 


1-01-3 


12 


3-38 


3-50 


4-02 


4-15 


4-28 


4-41 


4-54 


5-07 


5-20 


5-34 


9 

10 


19-28 


09-3 


10 


3-41 


3-54 


4-06 


4-19 


4-32 


4-45 


4-58 


5-il 


5-25 


5-38 


21-42 


1-17-5 


8 


345 


3-58 


4- 10 


4-23 


4-36 


4-49 


5-02 


5-16 


5-29 


543 


II 


23-59 


25-8 


6 


3-49 


4-02 


4-/4 


4-27 


440 


4-53 


5-07 


5-20 


5-34 


5-47 


12 


26-17 


34-3 


4 


3-53 


4-05 


4-18 


431- 


4*44 


4-58 


5-11 


5-24 


5-38 


5-51 


13 


28-34 


42-9 


+ 2 


3-56 


4-09 


4-22 


435 


4-48 


5-02 


5-15 


5-29 


5-42 


5-56 


14 


31-01 


51-9 





4-00 


4-/3 


4-26 


4-39 


4-52 


5-06 


5-19 


5-33 


5-46 


6-00 


15 


33-27 


2-01-0 


- 2 
4 
6 
8 


4-04 
407 
4-11 
4-15 


4-17 
421 
4-24 
4-28 


4-30 
4-34 
4-38 
4-42 


4-43 
4-47 
4-51 
455 


4-57 
5-01 
5-05 


5-10 
5-14 


5-24 
5-28 


5-37 


5-51 
5-55 
5-59 
6-04 


6-04 
6-09 
6-13 
6-17 


16 
17 
18 
19 


35-57 
38-31 
41-10 
43-54 


105 
20-4 
30-7 
41-4 


5-41 
5-46 
5-50 


5-18 
5-23 


5-32 
5-36 


5-09 


10 


4/9 


4-32 


446 


4-59 


5-13 


5-27 


5-41 


5-54 


6-08 


622 


20 


46-46 


52-8 


12 


4-23 


4-36 


4-50 


5-04 


5-il 


531 


5-45 


5-59 


612 


6-26 


21 


49-46 


3-04-9 


U 


4-26 


440 


4-54 


5-08 


5-22 


535 


5-49 


6-03 


6-17 


6-30 


22 


52-56 


17-8 


16 


4-30 


4-44 


458 


512 


5-26 


5-40 


5-54 


6-08 


6-21 


635 


23 


56-20 


319 


18 


4-34 


4-48 


5-02 


5-16 


5-3 1 


5-45 


5-58 


612 


6-26 


6-40 


24 


60-12 


47-4 


20 


4-38 


4-53 


5-07 


5-21 


535 


5-49 


6-03 


6-17 


631 


6 45 


25 


64-11 


405-1 


22 


4-43 


4-57 


511 


5-26 


540 


554 


6-08 


6-22 


6-36 


6-50 


26 


69-02 


26-1 


24 


4-47 


5 02 


516 


5-31 


5-45 


5-59 


613 


6-27 


6-41 


6-55 


27 


75 15 


53-6 


26 


4-52 


5-07 


5-21 


535 


5-50 


6-04 


618 


6-33 


647 


7-00 




28 


4-57 


511 


5-26 


5-41 


5-55 


6-10 


6-24 


6-38 


6-52 


7-06 




-30 


5-02 


517 


5-31 


5-46 


601 


6-15 


6-30 


6-44 


6-58 


7-12 




117° 


114* 


III 


108° 


105° 


102° 


99° 


96° 


93° 


90° 


« 

give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



o 

l-f 

►J 
U 

W 

ft 


Latitude 64*. 


5° 


10° 


15° 


20° 


25° 


AZIM 

30° 


tUTH. 

35° 


40° 


45° 


50° 


55° 


60° 


+ 30 


m. 
13 


m. 
26 


h. in. 
0-39 


h. m. 
0-52 


h. m. 
106 


h. m 
1-20 


1-34 


h. m. 
/•49 


h. m. 
204 


h. m. 
2-20 


h. m. 
237 


h. m. 
2-54 


28 
26 
24 

• 22 


13 
U 
U 
14 


27 
27 
28 
29 


40 
41 
43 
44 


54 
56 
57 
58 


t-08 
1-10 
112 
113 


122 
1-25 
1-27 
1-29 


1-37 
1-40 
1-42 
1-45 


1-52 
1-55 
158 
201 


208 
2 11 
2 14 
218 


2-24 
2-28 
2-31 
2-35 


2-4/ 
2-45 
2-49 
2 53 


2-59 
3 03 
3-07 
311 


£ 20 

"3 


15 


30 


045 


1-00 


his 


131 


1-47 


204 


221 


238 


2-56 


3- 15 


^ /8 

^ /4 
12 


15 
15 
16 
16 


30 
31 
32 
32 


46 
47 
48 
49 


101 
1-02 
104 
1-05 


117 
119 
1-20 
1-22 


1-33 
1-35 
1-37 
139 


/•49 
1-52 
1-54 
156 


206 
209 
211 
2/4 


2-23 
2-26 
229 
2-32 


241 
2-44 
2-47 
250 


300 
303 
307 
310 


3-18 
3 22 
3-26 
3-29 


10 


16 


33 


050 


106 


1-23 


141 


1-58 


216 


2-35 


2-53 


313 


3-33 


8 
6 
4 

+ 2 


17 
17 
17 
IB 


34 
34 
35 
35 


50 
51 
52 
53 


107 
108 
hlO 
111 


1-25 
126 
128 
1-29 


1-42 
1-44 
1-46 
1-48 


200 
202 
205 
207 


219 
221 
223 
2-26 


2-37 
240 
243 
2-45 


2-56 
2-59 
3-02 
3-05 


316 
3 19 
322 
325 


3-36 
3-39 
3 43 
3 46 





18 


36 


0-54 


112 


1-31 


1-50 


2 09 


228 


248 


3-08 


3-28 


3-49 


- 2 
4 
6 
8 


18 
19 
19 
19 


37 
37 
38 
38 


55 
56 
57 
58 


1-14 
1-15 
116 
117 


132 
134 
135 
1-37 


1-52 
1-53 
1-55 
157 


211 
2*3 
2-15 
217 


2-30 
233 
235 
238 


2-50 
2-53 
2 56 
259 


311 
3/4 
316 
3-19 


3-31 
3-34 
3-38 
3-4/ 


3-52 
3-56 
3-59 
4-02 


10 


20 


39 


0-59 


119 


139 


1-59 


2-19 


2-40 


301 


322 


3-44 


406 


£ I 2 

3 \4 
« /8 


20 
20 
21 
21 


40 
40 
41 
42 


1-00 
1-01 
h02 
1-03 


4-20 
121 
1-22 
124 


1-40 
1-42 
1-43 
145 


2-01 
203 
204 
2-06 


2-21 
224 
226 
228 


2-42 
2-45 
2-47 
2-50 


3-04 
306 
309 
312 


3-25 
3-28 
331 


3-47 
3-50 


409 


4-13 
4-16 
4-20 


3-54 
3-57 


3-34 


3 20 


21 


42 


J. 04 


125 


1-47 


208 


2-30 


2 53 


315 


3-38 


401 


4-24 


22 
24 
26 
28 


22 

22 


43 
44 


1-05 
1-06 


127 
1-28 


148 


2-U 


233 
2-35 
2-38 
240 


2-55 
2-58 
301 
304 


318 
3-21 
3 24 
3-28 


3-41 
3-44 
348 
3 52 


404 
408 
4/2 
4/6 


4-27 
4-31 
4-35 
4-40 


150 
1-52 
154 


213 
215 
217 


22 
23 


45 
45 


h07 
108 


1-29 
1-31 


- 30 


23 


46 


109 


1-33 


156 


2-20 


243 


307 


331 


3-55 


4*20 


4-44 


AZIMUT 


175° 


170° 


165° 


/60°| 


155° 


150° 


145° 


140° 


135° 


130* 


125° 


120° 


Quanc 


ILat. 


etDec 


. sont da me* 


me nom, les termes au dessous de 1a ligne noire 1 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



H 

< 

-) 

u 

w 

p 


Latitude 64° 


• 

o 

H 

< 

S5 

i— i 

pA 

u 
w 

Q 


A L' Horizon 
Vrai. 






63° 


66° 


69° 


72° 


75° 


U A XI. 

78° 


81° 


84° | 87° 


90° 


Amp. 


Diff. 
Asc 


e 


h. m. 


h. m. 


h. m. 


a. m. 


a. m. 


a, m. 


h. m. 


h. m. 


h. m. 


a. m. 


o 


o / 


h. m. 


+ 30 


305 


3-16 


3-27 


3-39 


3-51 


4-03 


4-16 


4-28 


4-4/ 


4-55 




/ 


000 


0- 0-0 


28 


310 


3 21 


332 


3-44 


3-56 


4-08 


4-21 


4-34 


4-47 


5-00 


2-17 


8-2 


26 


3-14 


3-25 


3-37 


3-49 


4-01 


4- 13 


4-26 


4-39 


4-52 


5-05 


2 


4-34 


164 


24 


318 


3-30 


3-41 


353 


4-06 


4-18 


4-31 


4-43 


4-57 


5-10 


3 


6-51 


247 


22 


3-22 


3-34 


3-46 


3-58 


4-10 


4-23 


4-35 


4-48 


5-01 


5-14 


4 

5 


9-09 


33-0 


20 


3-26 


3-38 


3-50 


4-02 


4- 14 


4-27 


440 


4-53 


506 


5-19 


11-28 


0-41-3 


18 


330 


3-42 


3-54 


4-06 


4-19 


431 


4-44 


4-57 


5-10 


5-24 


6 


13-48 


49-8 


16 


3 34 


3-46 


3-58 


410 


423 


436 


4-48 


5-01 


5- 15 


5-28 


7 


16-08 


58-3 


U 


338 


350 


4-02 


4- 14 


4-27 


4-40 


4-53 


5-06 


5-19 


532 


8 


18-31 


1-07-0 


12 


341 


353 


4-05 


418 


4-3 1 


4-U 


4-57 


5-10 


5-23 


5-36 


9 


20-54 
23-20 


15-8 


10 


3-45 


3-57 


4-09 


4-22 


4-35 


4-48 


501 


5- 14 


5-27 


5-40 


10 


1-24-8 


8 


348 


401 


4- 13 


4-26 


4-39 


452 


$-05 


518 


5-31 


5-44 


11 


25-48 


339 


6 


3-52 


4-04 


4-16 


4-29 


442 


4-55 


508 


5-22 


5-35 


5-48 


12 


28-19 


433 


4 


355 


4-08 


4-20 


4-33 


4-46 


4-59 


5-12 


526 


5-39 


5-52 


13 


30-52 


530 


+ 2 


3-58 


4-11 

« 


4-24 


4-37 


4-50 


5-03 


5-16 


5-29 


5-43 


5-56 


14 


33-30 


2030 





402 


4-15 


4-27 


4-40 


4-54 


507 


520 


533 


5-47 


6-00 


15 


36-11 


13-3 


-2 

4 
6 
8 


405 
4-09 
4- 12 
4- 15 


4-18 
4-22 
4-25 
4-29 


4-31 
4-34 
438 
4-42 


444 
4-48 
4-52 


4-57 
5-01 
5-05 


5 11 
5- 14 


5-24 


5-37 


551 
5-54 
5-58 
6-02 


6-04 
6-08 
6-12 
616 


16 
17 
18 
19 

20 


38-58 
41-50 
44-49 
47-58 


24-0 
35-3 
47-1 
59-6 


528 
5-32 
5-36 


5-41 
5-4$ 
5-49 


518 
5-22 


4-55 


5-09 


/O 


4 19 


4-32 


4-45 


4-59 


5- 13 


526 


5-39 


5-53 


6-06 


620 


51-17 


3-13-1 


12 


423 


4-36 


4-49 


5-03 


516 


5-30 


5-43 


5-57 


6-10 


6-24 


21 


54-50 


27-6 


U 


4-26 


4-40 


4-53 


5-07 


520 


534 


5-48 


6-01 


6- 15 


6-28 


22 


58-43 


437 


16 


430 


443 


4-57 


5-11 


5-24 


538 


5-52 


6-05 


6- 19 


632 


23 


63 03 


402-0 


18 


4-34 


4-47 


501 


5-15 


5-29 


5-42 


5-56 


6-10 


6-23 


6-36 


24 

25 


68-06 


23-6 


20 


4-37 


451 


5-05 


519 


5-33 


5-47 


6-00 


6-14 


6-27 


6-41 


74-36 


518 


22 


441 


4-55 


5-09 


5 23 


5 37 


5-51 


605 


6-18 


6-32 


6-46 




24 


4-45 


4-59 


5-13 


5-28 


542 


5-56 


6-09 


6-23 


6-37 


650 




26 


4-50 


5-04 


518 


5-32 


5-46 


6-00 


614 


6-28 


642 


6-55 




28 


4-54 


5-08 


5-22 
527 


5-37 


551 


6-05 


6- 19 


633 


6-47 


7-00 




-30 


4-59 


5- 13 


5-42 


556 


6-10 


6-24 


6-38 


652 


70S 




1 17° 


//4° 


111° 


108° 


105° 


102° 


99° 


96° 


93° 


90° 


donnent Theme vraie, matin, pour 1* Azimut vers le c6te polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 





• 

O 

H 
<! 

r \ 


Latitude 66°. 






Azimuth. 


1 




5° 


10° 


15° 


20° 


25° 


30° 


35° 


40° 


45° 


50° 


55° 


60° 




o 


m. 


m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


+ 


30 


U 


27 


0-41 


0-55 


/ 


■09 


/•24 


/ 


•39 


/•54 


2-10 


2-26 


2-43 


3-01 


28 


U 


28 


42 


57 


/ 


■// 


1-26 


/ 


•41 


1-57 


2-13 


2-30 


2-47 


3-05 




26 


U 


29 


43 


58 


/ 


•13 


128 


/ 


-44 


2-00 


2-16 


2-33 


2-50 


309 




24 


15 


29 


44 


59 


/ 


•14 


1-30 


/ 


•46 


2-02 


2-19 


2-36 


2-54 


3-12 


• 
•fl 

X 


22 


15 


30 


45 


101 


/ 


•16 


1-32 


/ 


•48 


2-05 


2-22 


2-39 


2-57 


3-16 


20 


15 


31 


0*46 


1-02 


/ 


•18 


1-34 


/ 


•50 


2-07 


2-25 


2-42 


301 


319 


18 


16 


31 


47 


1-03 


/ 


•19 


1-36 


/ 


•53 


2-10 


2-27 


245 


3-04 


3-23 


•—> 


16 


16 


32 


48 


1-04 


/ 


•21 


1-38 


/ 


•55 


2-12 


2-30 


2-48 


307 


3-26 




U 


16 


33 


49 


106 


/ 


•22 


t-39 


/ 


•57 


2-14 


2-32 


2-51 


3-10 


3-29 




12 


17 


33 


50 


1-07 


/ 


•24 


1-41 


/ 


•59 


217 


2-35 


2-54 


313 


3-32 


10 


17 


34 


0-51 


1-08 


/ 


•25 


1-43 


2 


•01 


2-19 


2-38 


2-56 


3-16 


3-36 


8 


17 


34 


52 


h09 


/ 


27 


1-45 


2 


•03 


2-21 


2-40 


2-59 


3-19 


3-39 




6 


17 


35 


52 


1-10 


/ 


28 


1-46 


2 


•05 


2-23 


2-42 


3-02 


3-22 


3-42 




4 


18 


35 


53 


l-ll 


/ 


29 


1-48 


2 


•07 


2-26 


2-45 


3-04 


3-24 


3-45 


+ 


2 


18 


36 


54 


1-12 


/ 


31 


1-50 


2 


•09 


2-28 


2-47 


3-07 


3-27 


3-48 





18 


37 


0-55 


hl4 


/ 


32 


1-51 


2' 


10 


2-30 


2-50 


3-10 


3-30 


3-51 


— ~ 


2 


19 


37 


56 


1-15 


/ 


•34 


1-53 


2' 


12 


2-32 


252 


312 


333 


3-54 




4 


19 


38 


57 


1-16 


/ 


35 


1-55 


2 


14 


2-34 


2 54 


3 15 


3-36 


3-57 




6 


19 


38 


58 


117 


/ 


•36 


156 


2' 


16 


2-36 


257 


3-18 


3-39 


4-00 


«3 

■»-» 
• ** 

d 

r— ( 


8 


19 


39 


58 


1-18 


/ 


•38 


1-58 


2> 


18 


2-39 


2-59 


3-20 


3-42 


403 


10 


20 

20 
20 
21 


39 


0-59 


1-19 


/ 


•40 


2-00 


2' 


20 


241 


3-02 


324 


3-44 


406 


12 

U 
16 


40 
4/ 
4/ 


1-00 
hOI 
1-02 


1-20 
122 
1-23 


/ 
/ 
/ 


•41 
•42 
•44 


2-01 
2-03 
2-05 


2 
2 
2 


22 
•24 
•26 


2-43 
2-45 
2-48 


3-04 
3-07 
3-09 


326 
3-28 


3-47 


4-09 
4-12 
4-16 


3-50 
3-53 


3-3 1 


18 
20 


21 


. 42 


I 03 


1-24 


/ 


•45 


2-07 


2 


•28 


2-50 


3-12 


3-34 


3-56 


4-19 


21 


43 


1-04 


I 25 


/ 


•47 


2-09 


2 


•30 


2 53 


3-15 


337 


4-00 


422 


22 

24 


22 


43 


1-05 


1-27 


/ 
/ 


•48 
•50 


2-10 
212 


2 

2> 


•33 
35 


2-55 
2-58 


3-18 
320 


3-40 
3-43 


4-03 
4-06 


4-26 
4-29 


22 


44 


I -06 


1-28 




26 


22 


45 


107 


1-29 


/ 


•52 


214 


2 


37 


3-00 


3-23 


3-47 


410 


433 


— 


28 


23 


45 


1-08 


131 


/ 


•54 


2-17 


2> 


40 


3-03 


3-26 


3-50 


4-13 


4-37 


30 


23 


46 


I 09 


1-32 


/ 


•55 


2-19 


2- 


42 


3-06 


3-30 


3-53 


4-17 


4-41 


Azimuth 


175° 


170° 


165° 


160° 


155° 


150° 


/45° 


/40° 


135° 


130° 


125° 


120° 




W 


rhenL 


At an< 


i Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

1-4 

$ 
u 


Latitude 66°. 


* 

o 

H 
< 

u 


At true 
Horizon. 


Azimuth. 








w 

ft 


53° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 




Amp. 


Dasc. 


o 


h. no. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. m. 


h. m. 


a. m. 


o 


e / 


h. m. 


+30 


311 


3 23 


3-34 


3-46 


3-57 


4/0 


4*22 


4-35 


4-47 


5-00 





0-00 


0- 0-0 


28 


3-16 


3-27 


3-38 


3-50 


4-02 


4/4 


4-27 


4-39 


4-52 


5-05 


t 


2-28 


9-0 


26 


3-20 


3-31 


3-43 


3-54 


4-07 


4-/9 


4-31 


4-44 


4-57 


5-10 


2 


4-55 


18-0 


24 


323 


3-35 


3-47 


3-59 


4-H 


4-23 


4-36 


4-40 


5-01 


5-14 


3 


7-24 


27-0 


22 


3-27 


3-39 


3-51 


403 


415 


4-27 


4-40 


4-53 


5-06 


5-19 


4 


9-53 


361 


20 


3-31 


3-43 


3-54 


4-07 


4-19 


4-31 


4-44 


4-57 


5-10 


5-23 


5 


12-22 


0-45-3 


18 


3-34 


3-46 


3 58 


4-10 


4-23 


4-35 


4-40 


5-01 


5-14 


5-27 


6 


14-54 


54-6 


16 


3-38 


3 50 


4-02 


4-14 


4-26 


4-39 


4-52 


5-05 


5-18 


5-31 


7 


17-26 


1-04-0 


U 


3-4/ 


3-53 


4-05 


4-18 


4-30 


4-43 


4-56 


5-08 


5-21 


5-35 


8 


20-01 


13-6 


12 


3-44 


357 


409 


4-21 


4-34 


4-46 


4-59 


5-12 


5-25 


5-38 


9 


22-37 


23-4 


10 


3-48 


4-00 


4-12 


425 


437 


4-50 


5-03 


5-16 


5-29 


542 


10 


25-16 


1-33-3 


8 


3-51 


4-03 


416 


4-28 


4-4/ 


4*54 


5-06 


5-19 


5-33 


5-46 


11 


27-59 


43-5 


6 


3-54 


406 


4-19 


4-32 


4-44 


4-57 


5-10 


5-20 


5-36 


5-49 


12 


30-45 


54/ 


4 


3-57 


4/0 


4-22 


4-35 


4-48 


5-01 


514 


5-27 


5-40 


5-53 


13 


33-35 


2-04-9 


+ 2 


4-00 


4-/3 


4-26 


4-38 


4-51 


5-04 


5-17 


5-30 


5-43 


5-56 


14 


36-30 


16-2 





4-03 


4/6 


4-29 


4-42 


4-55 


5-08 


5-21 


5-34 


5-47 


6-00 


15 


39-31 


2-28-0 


- 2 
4 
6 
8 


4-06 
4-/0 
4-/3 
4-16 


4-/9 
4-23 
4-26 
4-29 


4-32 
4-35 
4-39 
4-42 


4-45 
448 
4-52 


4-58 
5-01 
5-05 


5-11 
5-15 


5-24 


5-37 


5-50 
5-54 
5-58 
6-01 


6-04 
6-07 
6-11 
6-14 


16 
17 
18 
19 


42-40 
45-57 
49-27 
53-10 


40-4 

53-5 

3-07-5 

22-6 


5-28 
5-31 
5-35 


5-41 
5-44 
5-48 


5-18 
5-22 


4-55 


5-08 


10 


4/9 


4-32 


4-45 


4-59 


5-12 


5-25 


5-38 


5-52 


6-05 


6-18 


20 


57-14 


3-39-3 


12 


422 


4-36 


4-49 


5-02 


5-15 


5-29 


5-42 


5-55 


6-09 


6-22 


21 


61-46 


58-2 


U 


4-26 


4-39 


4-52 


5-06 


5-19 


5-32 


5-46 


5-59 


6-12 


6-25 


22 


67-04 


4-20-6 


16 


4-29 


4-42 


4-56 


5-09 


5-23 


5-36 


5-50 


603 


6-16 


6-29 


23 


73-52 


49-7 


18 


4-32 


4-46 


4-59 


5-13 


5-26 


5-40 


5-53 


6-07 


6-20 


6-33 




20 


4-36 


4-50 


5-03 


517 


5-30 


5-44 


5-57 


6-11 


6-24 


6-37 


22 


4-40 


4-53 


507 


521 


5-34 


5-48 


6-01 


6- 15 


6-28 


6-41 


24 


4-43 


4-57 


511 


5-25 


5-38 


552 


6-06 


619 


633 


6-46 




26 


4-47 


5-01 


5-15 


4-29 


5-43 


5-56 


6-10 


6-24 


6-37 


650 




28 


4-5/ 


5-05 


5-19 


5-33 


5-47 


601 


615 


6-28 


6-42 


6-55 




-30 


4-55 


510 


5-24 


5-38 


5-52 


6-06 


6-19 


6-33 


6-46 


7-00 




117° 


//4° 


III 


108° 


105' 


102° 


99° 


96° 


93° 


90° 


give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

55 
o 
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Latitude 68°. 






Azimuth. 
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10° 
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20° 
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h. m. 


h. m. 


h. m. 
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U 


28 
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/ 
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15 


29 


44 
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26 


15 


30 


45 
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24 


15 


30 


46 
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1-17 
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2 


06 
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2-59 
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16 


31 


47 
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2 


08 
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2-44 
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32 


0-48 
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13 


2-28 
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16 


32 


49 
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2-49 
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3-27 
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16 


33 


49 
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2 


15 


2-33 


2-52 


311 
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33 


50 


1 -07 


1-24 


1-42 
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2 


17 


2-36 
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3-13 


3-33 


12 


17 


34 


5/ 
0-52 


1-08 


1-26 


1-43 
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2 


19 


2-38 


257 


316 


336 


10 


17 


35 


1-09 


1-27 


1-45 


2-03 


2 


•22 


2 40 


2-59 


319 
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338 


8 


17 


35 


53 


hlO 


1-28 


1-47 


205 


2 


•24 


2-43 


302 


3-4/ 


6 


18 


36 


53 
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I -30 


1-48 


2-07 


2 


26 


2-45 


3 04 


3-24 


3-44 


4 


18 


36 


54 


1-13 


I -31 


1 -50 


2 08 


2 


28 


2-47 


307 


327 


3-47 
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18 


37 


55 


1-14 


1-32 


1 -51 


2-10 


2 


•30 


2-49 


3-09 


3-29 
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19 


37 


0-56 


115 


1-34 


1-53 


212 


2 


32 


2-51 


311 


3-32 


3 52 


- 2 


19 


38 


57 


116 


1-35 


1-54 


2-14 


2 


•34 


2-54 


3-14 


3-34 


3-55 


4 


19 


38 


57 


1-17 


I 36 


1-56 


215 


2 


•36 


2-56 


316 


337 


3-58 


6 


19 


39 


58 


1-18 


1-37 


157 


2-17 


2 


•38 


2-58 


3-19 


3-40 


4-01 


8 


20 


39 


59 


1-19 


1-39 


t-59 


2-19 


2 


40 


3 00 


3-21 


3-42 


4-03 


/O 


20 


40 


I -00 


I -20 


1-40 


200 


221 


2 


•42 


3-02 


3-24 


3 45 


406 


Jl /2 


20 


40 


1-01 


1-21 


1 -41 


2-02 


2-23 


2 


44 


305 


3-26 


3-47 


409 


2 /4 


20 
21 
21 


4/ 
4/ 
42 


/•Of 
102 
1-03 


1-22 
1-23 
1-24 


143 
1-44 
146 


2-04 
305 
207 


2-25 
2-26 


2- 
2 


46 
48 


3-07 


3 28 
3-31 
3-34 


350 
3-53 
3 56 


412 
415 
418 


309 
312 


2-28 


2- 


50 


1 20 


21 
22 


43 


1-04 


1-25 


147 


2-09 


2-30 


2- 


52 


314 


3 36 


3-59 


4-21 


22 


43 


1-05 


1-26 


1-48 


210 


232 


2- 


55 


3-17 


3-39 


4-02 


4-24 


24 


22 


44 


1-06 


1-28 


1-50 


2-12 


2-34 


2- 


57 


3-19 


3 42 


405 


4-27 


26 


22 


44 


b07 


1-29 


1-52 


2- 14 


2-37 


2« 


59 


3-22 


3-45 


408 


4-3 1 


28 


23 


45 


108 


1-30 


1-53 


216 


2-39 


3- 
3 


02 
04 


3-25 


3-48 


411 


4-?4 
4-38 


- 30 


23 


46 


/•09 


1-32 


154 


2-18 


2-41 


3-29 


3-51 


415 


AZIMUT 


175° 


170° 


165° 


160° 


155° 


150° 


U5° 


/40° 


135° 


130° 


125° 


120° 


Quand 


Lat. e 


it Dec 


. sont du mime nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 


Latitude 68°. 


• 

C 

*■« 


A L' Horizon 


< 




< 


Vrai. 






AzrMITTTT- 


J 




o 

Q 


63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


8T 


90° 


Q 

i 


Amp. 


Diff. 
Asc. 


e 


h. v. 


h. ra. 


h. m. 


h. m. 


h. m. 


fa. m. 


It. m. 


h. m. 


h m. 


h. m. 


9 


a i 


h. m. 


+ 30 


3-18 


3-29 


3-40 


3-52 


4-04 


4-/6 


4-28 


4-4/ 


4-53 


5-06 




/ 


0-00 


0- 0-0 


28 


321 


3 33 


3-44 


3-56 


4-08 


4-20 


4-32 


4-45 


4-58 


510 


2-40 


9-9 


26 


3-25 


3-36 


3-48 


4-00 


4/2 


4-24 


436 


4-49 


5-02 


5-14 


2 


5-21 


19-8 


24 


3-29 


3-40 


3 52 


404 


4/6 


4-28 


440 


4-53 


5-06 


5/9 


3 


8-02 


29-8 


22 


3 32 


3-44 


3-55 


407 


4-/9 


4-32 


4-44 


4-57 


5- tO 


5-22 


4 

5 


10-44 


39-9 


20 


3-35 


3-47 


3-58 


4// 


4-23 


4-35 


4-48 


5-01 


5-13 


5-26 


13-27 


0-500 


18 


3-38 


3 50 


4-02 


4/4 


4-26 


4-39 


4-5/ 


5-04 


517 


5-30 


6 


16-12 


1-00-3 


16 


3-42 


3-53 


405 


4-18 


4-30 


4-42 


4-55 


508 


5-20 


5 33 


7 


18-59 


10-8 


U 


3-45 


3-57 


4-09 


4-2/ 


4-33 


4-46 


4-58 


511 


5-24 


5-37 


8 


21-49 


21-4 


12 


3-48 


4-00 


4-/2 


4-24 


436 


4-49 


5 02 


515 


527 


540 


9 

10 
11 


24-41 
27-37 


323 


10 


3-51 


403 


4/5 


4-27 


4-40 


4-52 


505 


5-18 


531 


5-44 


1-43-5 


8 


3-53 


4-06 


4-/8 


4-30 


4-43 


4-56 


5-08 


5-21 


5-34 


5-47 


30-37 


55-0 


6 


3-56 


4-09 


4-2/ 


4-34 


4-46 


4-59 


512 


524 


537 


5-50 


12 


33-43 


2-07-0 


4 


3-59 


4-/2 


4-24 


437 


4-49 


502 


5-15 


5-28 


5-4/ 


5-54 


13 


36-54 


19-4 


+ 2 


402 


4/4 


4-27 


440 


4-52 


505 


5-18 


5-31 


5-44 


5-57 


14 


40-14 


32-4 





405 


4/7 


4-30 


4-43 


4-55 


5-08 


5-21 


5-34 


5-47 


6-00 


15 


43-42 


2-46-2 


- 2 

4 
6 
8 


4-08 
4// 
4/3 
4/6 


4-20 
4-23 
4-26 
4-29 


4-33 
4-36 
4-39 


4-46 
4-49 
4-52 


4-58 
5-02 


5// 
515 


5-24 


5-37 


5-50 
5-54 
5-57 
6-00 


603 
6-06 
610 
6-13 


16 
17 
18 
19 


47-22 
51-18 
53-35 
60-21 


3-00-8 
16-7 
34-1 
53-8 


5-28 
5-31 
5-34 


5-4/ 
5-44 
547 


5-05 
5-08 


5-18 
5 21 


4-42 


455 


10 
12 


4-/9 


4-32 


4-45 


458 


5-11 


5-24 


5-37 


550 


603 


6-16 


20 

21 


65-55 


4-17-1 


4-22 


4-35 


4-48 


501 


5/4 


5-28 


5-4/ 


5-54 


607 


6-20 


73-04 


47-3 


\4 


4-25 


4-38 


4-5/ 


5-05 


5-18 


5-31 


5-44 


5-57 


6 10 


6-23 




16 


4-28 


4*4/ 


4-55 


508 


5-21 


5-34 


5-47 


6 01 


6/4 


6-27 




18 


431 


4-45 


4-58 


511 


5-24 


5-38 


5-5 1 


6 04 


617 


6 30 




20 


4-34 


4-48 


5-02 


515 


5-28 


5-4/ 


5-55 


6-08 


6-21 


6-34 


22 


4-38 


4-5/ 


5-05 


5-18 


5-31 


5-45 


5 58 


611 


6-25 


6-38 


24 


4-4/ 


4-55 


5-08 


5-22 


5 35 


5-49 


602 


615 


6-28 


641 




26 


4-45 


4-58 


512 


5-26 


5 39 


5 53 


6-06 


6-19 


6-32 


6-46 




28 


4-48 


5-02 


516 


5-30 


5-43 


5-57 


6-10 


6-23 


637 


6-50 
6-54 




-30 


4-52 


5-06 


5-20 


5-34 


5-47 


601 


6-14 


628 


6-4/ 




117° 


//4° 


111° 


108° 


105° 


102° 


99° 


96° 


93° 


90° 


donnent l'heure vraie, matin, pour TAzimut vers le c6te polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 
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•< 

►J 
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34 

34 
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1-58 
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218 
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236 
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3-33 
3-36 
3-39 


10 


18 


35 


0-53 
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2-43 


302 


3-21 


3-41 


8 

6 
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37 
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54 
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56 
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1-13 
1-14 
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1-30 
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1-32 
1-33 


1-48 
1-50 
1-51 
153 


2-07 
2-09 
210 
212 


2-26 
2-28 
2-30 
231 


2-45 
247 
2-49 
2-51 


3-04 
306 
3-09 
311 


3-24 
326 
3-28 
3-31 


3-44 
3-46 
3-49 
351 





19 


38 


0-57 


116 


1-35 


1-54 


213 


2-33 


2-53 


313 


3 33 


3-54 
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4 
6 
c? 


19 
19 
20 
20 


38 
39 
39 
40 


57 
58 
59 
59 


1-16 
117 
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1-19 


1-36 
1-37 
1-38 
1-39 


1-55 
1-57 
1-58 
1-59 


2-15 
2-17 
218 
2-20 


2-35 

2-37 
2-39 
2-40 


2-55 
2-57 
2-59 
3-01 


3-15 
3-17 
319 
3-22 


3-36 
3-38 
3-40 
3-43 


3-56 
3-59 
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4-04 


/O 


20 


40 
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1-20 


141 


2-01 


221 


2-42 


3-03 


3-24 


3-45 


406 
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21 


41 
41 
42 
42 
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1-02 
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h03 
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1-23 
1-24 
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1-43 
1-44 
1-45 


2-02 
2-04 
2-05 


2-23 
2-25 
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2-28 


2-44 
2-46 
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3-26 


3-47 
3-50 
3-52 
3-55 


409 
4-11 
4-14 
417 


3-28 
3-31 
3-33 


2-48 
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309 
311 


2-07 
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21 


43 


I -04 


1 -25 


1-47 


2-08 


2-30 


2-52 


314 


3-36 


3-58 


4-20 


22 

24 
26 
28 


21 
22 
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22 
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45 
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I -06 
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I -07 
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1-29 
1-30 
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149 
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1-52 


2-10 
212 
213 
2-15 


2-32 
2-34 
2 36 
2-38 
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2-57 
2-58 
301 


316 
3-18 
321 
3-23 


3-38 
3-41 
3-43 
3-46 


4-00 
4-03 
406 
4-09 


4-23 
4-25 
4-29 
4-32 


- 30 


23 


46 


1-08 


1-31 


1-54 


217 


2-40 


3-03 


3-27 


3-49 


412 


4-35 


AZIMUT 


175° 


170° 


165° 


I60 9 


155° 


150° 


145° 


140° 


135° 


130° 


125° 


120° 


When Lat and Dec. are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 
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Latitude 70°. 
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h. m. 
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3-57 
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4-45 


4-57 
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4-24 


4-36 
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4 
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20 
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4-03 


415 


4-27 


4-39 


4-52 


5-04 


5-17 


5-30 


5 

<5 


14-46 
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18 


3-42 


3-54 


4-06 


4-18 


430 


4-43 


4-55 


5-07 
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5-33 


17-48 


1-07-1 


16 


3-45 


3-57 


4-09 


4-21 


4-33 


4-46 


4-58 


5-10 


5-23 


5-36 


7 


20-52 


18-9 


U 


3-48 


4-00 


4-12 


4-24 


4-36 


4-49 


5-01 


514 


5-26 


5-39 


8 


24-01 


30-9 


12 


3-51 


4-03 


4-15 


4-27 


4-39 


4-52 


5-04 


517 


5-30 


5-42 


9 


27-13 


432 


10 


3-53 


4-05 


4-17 


4-30 


4-42 


4-55 


5-07 


5-20 


5-33 


5-45 


10 


30-31 


1-55-9 


8 


356 


408 


4-20 


4«33 


4-45 


4-58 


510 


5-23 


5-36 


5-48 


11 


•33-55 


2-09-1 


6 


3-58 


411 


4-23 


4-35 


4-48 


5-00 


5-13 


5-26 


5-38 


5-51 


12 


37-26 


22-9 


4 


4-01 


4-13 


4-26 


4*38 


4-51 


5-03 


5-16 


5-29 


5-41 


5-54 


13 


41-08 


37-5 


+ 2 


4-04 


4-16 


4-28 


4*4/ 


4-54 


5-06 


519 


5-32 


5-44 


5-57 


14 


45-01 


52-9 





4-06 


4-19 


4-31 


4-44 


4-56 


5-09 


5-22 


5-34 


5-47 


6-00 


15 


49-11 


3-09-6 


- 2 

4 
6 

8 


409 
4-11 
4-14 
4-16 


4-21 
4-24 
4-27 
4-29 


4-34 
4-37 
4-39 


4-46 
4-49 
4-52 


4*59 
5-02 


5-12 
5-15 


5-25 


5-37 


5-50 
5-53 
5-56 
5-59 


603 
6-06 
6-09 
6-12 


16 
17 
18 
19 


53-42 
58-45 
64-54 
72-09 


27-9 

48-6 

4-12-9 

44 4 


5-27 
5-30 
5-33 


5-40 
5-43 
5-46 


5-05 
5-08 


5-18 
5-20 


4-42 


4-55 


10 


419 


4-32 


4-45 


4-58 


5-10 


5-23 


5-36 


5-49 


6-02 


6-15 




12 


4-22 


4-35 


4-48 


5-00 


5-13 


5-26 


539 


552 


6-05 


6-18 


14 


4-24 


4-37 


4-50 


5-03 


5-16 


5-29 


5-42 


555 


6-08 


6-21 




16 


4-27 


4-40 


453 


5-06 


519 


5-32 


5-45 


5-58 


6-11 


6-24 




18 


4-30 


4-43 


4-56 


5-09 


5-22 


5-36 


5-49 


6-01 


6-14 


6-27 




20 


433 


4-46 


4-59 


5-12 


5-26 


5-39 


5-52 


6-05 


6-17 


630 


22 


4-36 


4-49 


5-02 


5-16 


5-29 


5-42 


5-55 


6-08 


6-21 


6-34 


24 


4-39 


4-52 


5-06 


5-19 


5-32 


5-45 


5-58 


6-12 


6-24 


6-37 




26 


4-42 


4-56 


5-09 


5-22 


5-26 


5-49 


6-02 


6-15 


6-28 


6-41 




28 


4-45 


4-59 


5-12 


5-26 


5-39 


5-53 


6-06 


619 


6-32 


6-45 




-30 


4-49 


5-02 


5-16 


5-29 


543 


5-56 


6-10 


6-23 


6-36 


6-49 




117° 


II4 Q 


III 


108° 


105° 


102° 


99° 


96° 


93 o 


90° 


give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

o 

H 
< 

►J 

o 


Latitude 72°. 






* 


Azimuth, 




5* 


10* 


15* 


20° 


25* 


30° 


35* 


40° 


45° 


50* 


55° 


60* 


o 


m. 


m. 


h. m. 


h. m. 


h. in. 


h. m. 


h. m. 


b. m. 


h. m. 


h. m. 


h. m. 


h. m. 


+ 30 


/5 


31 


0-47 


h02 


119 


/•34 


1-51 


2-07 


2-25 


2-42 


3-00 


318 


28 


/6 


32 


47 


1 -03 


1-20 


f-36 


f-53 


210 


2-27 


2-45 


3-03 


3-21 


26 


/6 


32 


48 


1-04 


I2f 


I 38 


1-55 


212 


2-29 


2-47 


3-05 


3-24 


24 


16 


33 


.49 


1-06 


1-23 


139 


156 


214 


2-31 


2-49 


3 08 


327 


. 22 


17 


33 


50 


1-07 


1-24 


1 -41 


1-58 


2-t6 


2-33 


2-52 


310 


3-29 


.§ 20 

d 


17 


34 


0-51 


h08 


h25 


I 42 


2-00 


217 


2-36 


2-54 


313 


3-32 


17 


34 


51 


h08 


1-26 


t-43 


201 


2-19 


2-38 


256 


3-15 


3 34 


£ 16 

a U 


17 


35 


52 


1-09 


1-27 


i-45 


203 


2-2f 


2-40 


2 58 


317 


3-37 


17 


35 


53 


/•/O 


128 


1-46 


2-04 


2-23 


2-41 


3-00 


3-20 


3 39 


12 


18 


35 


53 


/•// 


129 


1-47 


2-06 


224 


2-43 


3-02 


3-22 


3-4/ 


10 


18 


36 


0-54 


1-12 


1 -30 


1-49 


207 


226 


2-45 


3-04 


3-24 


3-44 


8 


18 


36 


55 


1-13 


132 


I -50 


2-09 


2-28 


2-47 


3-06 


3 26 


3-46 


6 


18 


37 


55 


I 14 


1-33 


I5f 


2-10 


2-29 


2-49 


3-08 


3-28 


3-48 


4 


19 


37 


56 


1-15 


1-34 


1-53 


2- 12 


231 


2-5\ 


3-10 


330 


2-51 


+ 2 


19 


38 


57 


116 


1-35 


1-54 


213 


2-33 


2 52 


3-12 


3 32 


3-53 





19 


38 


0-57 


hl6 


h36 


1-55 


2- 15 


2-34 


2-54 


314 


335 


3-55 


- 2 


19 


39 


58 


h!7 


1-37 


t-56 


2-16 


2-36 


2 56 


316 


3 37 


3-57 


4 


19 


39 


58 


1-18 


1-38 


1-58 


218 


2-38 


2-58 


318 


3-39 


3-59 


6 


20 


39 


59 


/•/9 


139 


1-59 


219 


2-39 


3-CO 


3-20 


3-4/ 


4-02 


8 


20 


40 


hOO 


1-20 


1-40 


2-00 


2-20 


2-4/ 


3-0t 


3-22 


3-43 


4-04 


10 


20 


40 


I 00 


\-2\ 


1-41 


20\ 


2-22 


2-43 


3 03 


324 


3-45 


4-06 


J& 12 


20 


4/ 


101 


1-22 


142 


2-03 


223 


2-44 


3-05 


3-26 


3-47 


408 


B U 

*—> 


21 
21 


4/ 

42 
42 


h02 
1-02 
1-03 


1-22 
1-23 


143 
1-44 


204 


2-25 


2-46 
2-48 
2-49 


307 
309 
3// 


3-28 
3-30 
3-32 


3-50 
3-52 
3 54 


411 
4/3 
4-J6 


205 
2-07 


226 
228 


21 


/•24 


1-45 


g 20 


21 


43 


1-04 


1-25 


1-46 


2-08 


2-30 


2-51 


3-13 


3-35 


3-56 


4/8 


22 


22 


43 


1-05 


1-26 


1-48 


2-10 


2-31 


2-53 


3-15 


3-37 


3-59 


4-21 


24 


22 


44 


1-05 


h27 


1-49 


2U 


2-33 


2-55 


3-17 


3-39 


401 


4-23 


26 


22 


44 


1-06 


1-28 


1 -50 


2-13 


2-35 


2-57 


3-19 


3-42 


404 


4-26 


28 


22 


45 


h07 


1-29 


l-5t 


214 


2-37 


2-59 


3-22 


3-44 


407 


4-29 


- 30 


23 


AS 


108 


h30 


!>53 


2-16 


2-39 


301 


3-24 


3-47 


409 


4-32 


AZIMUT 


175° 


170° 


165° 


160° 


155* 


150* 


145° 


140° 


135° 


130° 


125* 


120* 


Quanc 


\ Lat. 


et Dec 


:. sont 


du meme nom, les termes au dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

55 

O 

H 
< 

►J 
O 

b) 

A 


Latitude 72°. 


• 

o 
u 

W 

Q 


A L'Horizon 
Vrai. 


Azimuth. 




6? 


66° 


69° 


7T 


75° 


78° 


81° 


84° 


87° 


90° 


Amp. 


Diff. 
Asc. 


o 


h. in. 


h. m. 


h. ro. 


h. m< 


h. m. 


h. m. 


h. m. 


h. ro. 


h. ra. 


h. m. 


o 


o / 


h. m. 


+ 30 


329 


3-4/ 


352 


4-04 


415 


4-27 


4-40 


4-52 


504 


5-17 





000 


0- 0-0 


28 


332 


3-44 


3 55 


407 


4-19 


431 


4-43 


4-56 


508 


520 


/ 


3-14 


12-3 


26 


3-35 


3-47 


3-58 


4-10 


4-22 


4-34 


4-46 


4-59 


511 


5-24 


2 


6-29 


24-7 


24 


3-38 


3 50 


40/ 


4-13 


4-25 


4-37 


4-49 


5-02 


5 14 


527 


3 


9 45 


37-1 


22 


3-41 


3-52 


4-04 


4-16 


4-28 


4-40 


4-52 


505 


517 


5-30 


4 


13-03 


49-7 


20 


343 


3-55 


407 


4-19 


431 


4-43 


4-55 


5 08 


5-20 


5-33 


5 


16 23 


1-02-7 


18 


3-46 


3 58 


4-/0 


4-22 


4-34 


4-46 


4-58 


5-// 


5-23 


5-36 


6 


19-46 


15-5 


16 


348 


40/ 


4/2 


4-24 


4-36 


4-49 


502 


5-/4 


5-26 


5-39 


7 


23/4 


288 


\4 


3-51 


4-03 


4/5 


4-27 


4-39 


4-52 


504 


5-16 


5-29 


5-4/ 


8 


26-46 


425 


12 


3 S3 


405 


4-/7 


4-30 


4-42 


4-54 


5-07 


5/9 


5 32 


5-44 


9 


30-25 


56-7 


10 


3-56 


408 


4-20 


4-32 


4<44 


4-57 


5-09 


5 22 


5 34 


5-47 


10 


34 II 


2-lhl 


8 


3-58 


4/0 


4-22 


4-35 


4-47 


4-59 


5-12 


5-24 


5-37 


5-50 


u 


38-08 


27-0 


6 


400 


4/3 


4-25 


4-37 


4-50 


502 


5/4 


5-27 


5-40 


5-52 


12 


42-17 


43-4 


4 


4-03 


4/5 


4-27 


4*40 


4-52 


5-05 


517 


5-3C 


5-42 


5-55 


13 


46-43 


3-01-1 


+ 2 


4-05 


4/7 


4-30 


4-42 


4-55 


5-07 


5-20 


5*32 


5-45 


5-57 


U 


51-32 


20-5 





4-07 


4-20 


4-32 


4-45 


4-57 


5-10 


5-22 


5-35 


5-47 


600 


15 

16 
17 


56-53 


3-42-2 


-2 

4 
6 
8 


4-10 
4/2 
4-/4 
4-17 


4-22 
4-24 
4-27 


4-34 
4-37 
4-39 


4-47 
4-49 


5-00 
502 


512 


5-25 


5-37 
5-40 
5-43 
5-45 


5-50 
5-53 
5-55 
5-58 


6-03 
6-05 
608 
6-10 


63 07 
71-07 


4-07-8 
40-2 


515 
5-17 
520 


5-27 
5-30 
5-33 


4-52 
4-54 


5-05 
5-07 




4-29 


4-42 


10 


4/9 


4-32 


4«44 


4-57 


5-10 


5 22 


5-35 


5-48 


6-01 


6-13 


12 


4-2/ 


434 


4-47 


5-00 


5-12 


5-25 


5-38 


5*51 


6-03 


6-16 


14 


4-24 


4-36 


4-49 


5-02 


5 15 


528 


541 


5-53 


606 


6-19 




16 


4-26 


4-39 


4-52 


5-05 


5-18 


5-30 


5-43 


5-56 


6-09 


621 




18 


4-29 


4-42 


4-55 


5-07 


520 


5 33 


5-46 


5-59 


6-12 


6 24 




20 


431 


4-44 


4-57 


5-10 


523 


5-36 


5-49 


6-02 
6-05 


6-15 


627 


22 


4*34 


4-47 


5-00 


513 


5-26 


5-39 


5-52 


6-18 


6-30 


24 


4-37 


4-50 


503 


5-16 


5-29 


5-42 


5-55 


6-08 


6-21 


6-33 




26 


4*39 


4-53 


5-06 


5-19 


5-32 


5-45 


5-58 


6-11 


6-24 


6-36 




28 


4-42 


4-56 


509 


5-22 


5-35 


5-48 


601 


6 14 


6-27 


6-40 




-30 


4-45 


4-59 


512 


525 


5-59 


552 


6-04 


6-17 


6-31 


6 43 




1 17° 


//4° 


111° 


108° 


105° 


102° 


99° 


96° 


9? 


90° 


donnent lheure vraie, matin, pour 1' Aziinut vers le cote polaire du Premier Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



Declination. 


Latitude 74°- 


5° 


10° 


15° 


20° 


25° 


Azim 
30° 


UTH. 

35° 


40° 


45° 


50° 


55° 


60° 


+ 30 


m. 
16 


m. 
32 


h. m. 
0-48 


h. m. 
105 


n. m. 
h2l 


h. m. 
138 


h. m. 
h55 


h. m. 
212 


2 


m. 
•29 


h. m. 
2-47 


h. m. 
305 


h. m. 
3-23 


28 
26 

24 
. 22 

4) 


16 
17 
17 
17 


33 
33 
34 
34 


49 
50 
50 
51 


1-06 
h07 
1-07 
h08 


122 
1-23 
h25 
1-26 


139 
/•4/ 
/•42 
1-43 


1-56 
I -58 
/•59 
2-01 


2-/4 
215 
2-17 
2-19 


2 
2 
2 
2 


31 
33 
35 
37 


2-49 
2-51 
2-53 
2-56 


3-07 
3-10 
312 
3/4 


3-26 
3-28 
331 
3 33 


5 20 

•4-» 


17 


35 


052 


1-09 


127 


145 


2-02 


2-21 


2 


•39 


2-58 


316 


3 36 


^ /4 
/2 


17 
18 
18 
18 


35 
35 
36 
36 


52 
53 
54 
54 


hlO 
/•// 
1-12 
hl3 


1-28 
/•29 
1-30 
1-31 


h46 
l>47 
1-48 
1-49 


204 
205 
207 
208 


2-22 
2-24 
225 
2-27 


2 
2 
2 
2 


•41 
•42 
•44 
-46 


2-59 
301 
303 
305 


3-18 
3-20 
322 
3-24 


3-38 
340 
3-42 
3-44 


/O 


18 


37 


0-55 


1-13 


1-32 


ISO 


2-09 


2-28 


2 


47 


3 07 


3-26 


3-46 


8 

6 

4 

+ 2 


19 
19 
19 
19 


37 
37 
38 
38 


55 
56 
57 
57 


/•/4 
115 
1-16 
h!6 


1-33 
134 
1-35 
1-36 


1-52 
153 
l>54 
155 


211 
212 
213 
2 14 


2-30 
2-31 
2-33 
234 


2 

2> 
2 
2 


•49 
51 
•52 
54 


3-09 
310 
312 
3-14 


3-28 
3-30 
3-32 
3-34 


3-48 
3-50 
3-52 
3 54 





19 


38 


0-58 


h!7 


h37 


l>56 


216 


2-36 


2 


55 


3-16 


3-36 


3-56 


- 2 
4 

8 


19 
20 

20 
20 


39 
39 
40 
40 


58 

59 

59 

I 00 


1-18 
/•/9 
/•/9 
1-20 


138 
1-38 
139 
1-40 


1-57 
h58 
1-59 
201 


217 
218 
2-20 
221 


237 
2-38 
2-40 
241 


2 
2 
3 
3 


57 
59 
•00 
02 


317 
3-19 
3-21 
3-22 


3-38 
3 39 
3-4/ 
3-43 


3-58 
4-00 
4 02 


404 


10 


20 


40 


101 


121 


1-41 


2-02 


2-22 


243 


3> 


03 


3-24 


3-45 


4-06 


A 12 

a U 

„ 18 

M 


20 
21 


4/ 
4/ 


hOI 
102 


1-22 
l>23 


1-42 
1-43 


203 


2-24 


2-44 


3 
3 
3 
3 


•05 
07 

•09 
10 


3-26 
3-28 
3-30 
3-32 


3-47 
3-49 
3-51 
3-53 


4-08 
4-10 
4/2 
4/4 


2-04 
205 
206 


225 
2-26 
228 


2-46 
2-47 
2-49 


21 
21 


42 
42 


I -02 
I 03 


h23 
/•24 


/•44 
/•45 


3 20 


21 


42 


/•04 


125 


1-46 


208 


2-29 


2-51 


3 


12 


3-34 


3 55 


4/7 


22 

24 
26 
28 


21 
22 
22 
22 


43 
43 
44 
44 


/•04 
h05 
h06 
1-06 


1-26 
I 27 
1-28 
I 29 


147 
/•49 
ISO 
h5l 


2-09 
2-10 
212 
213 


2-31 
2-32 
234 
2-35 


2-52 
2-54 
2-56 
2-58 


3 
3 
3 
3 


14 

•16 

18 

•20 


3-36 
3-38 
3-40 
3-42 


3-57 
3-59 
4-02 
4-04 


4/9 
4-2/ 
4-24 
4-26 


- 30 


22 


45 


1-07 


1-30 


1-52 


2-15 


2-37 


2-59 


3 


22 


3-44 


4-06 


4-29 


Azimuth 


175° 


170° 


165° 


160° 


155° 


150° 


145° 


140° 


135° 


130° 


125° 


120° 


When Lat and Dec are of the same name, the terms below the black line 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION, 



• 

o 

H 
< 


Latitude 74°. 


m 

O 
< 


At truk 
Horizon. 


AZTMTTTW. 




w 
Q 


63° 


66° 


69° 


72° 


75° 


78° 


81° 


84° 


87° 


90° 


u 

a 

Q 


Amp. 


Dasc. 


o 


h. m. 


h. m. 


h. m. 


h. m. 


a. m. 


h. ni. 


h. m. 


h. m. 


h. m. 


h. m. 


o 


o t 


h. m. 


+ 30 


3-35 


3-46 


3-58 


4-09 


4-2/ 


4-33 


4-45 


4-57 


5-09 


5-22 





0-00 


0- 00 


28 


337 


3-49 


4-00 


4-/2 


4-24 


4-36 


4-48 


5-00 


512 


5-25 


/ 


3-38 


14-0 


26 


3-40 


3-51 


4 03 


4-/5 


4-27 


4-39 


4-5/ 


5-03 


515 


5-28 


2 


7-16 


280 


24 


3-42 


3-54 


4-06 


4/8 


4-29 


4-4/ 


4-54 


5-06 


518 


5-31 


3 


10-57 


421 


22 


3-45 


3-56 


4-08 


4-20 


4-32 


4-44 


4-56 


5-09 


5 21 


5-33 


4 


14-40 


56-5 


20 


3-47 


3-59 


411 


4-23 


4-35 


4-47 


4-59 


5// 


5-23 


5-36 


5 


18-26 


llll 


l'8 


3-49 


4-01 


4-13 


4-25 


4-37 


4-49 


501 


5-/4 


5-26 


5-39 


6 


22- 17 


26-0 


16 


352 


403 


415 


4-27 


4-40 


4-52 


504 


5-16 


5-29 


5-4/ 


7 


26- 14 


41-4 


n 


354 


406 


4-18 


4-30 


4*42 


4-54 


5-06 


519 


5-31 


5-44 


8 


30-20 


57-4 


12 


3-56 


4-08 


4-20 


4-32 


4-44 


4-56 


509 


5-21 


5-34 


5 46 


9 

10 


34-35 


2-14-1 


10 


3-58 


4-10 


4-22 


4-34 


4-47 


4-59 


5-// 


5-24 


5-36 


5-48 


39-03 


2-31-8 


8 


400 


4- 12 


4-24 


4-37 


4-49 


5-01 


5- 13 


5-26 


5-38 


J -51 


II 


43-48 


50-7 


6 


402 


4-14 


427 


4-39 


4-5/ 


5-03 


5-16 


5-28 


5-4/ 


5-53 


12 


48-58 


3-11-9 


4 


4-04 


4-16 


4-29 


4-4/ 


4-53 


5-06 


518 


5-30 


5-43 


5-55 


13 


54-42 


34-5 


+ 2 


4-06 


4-19 


4-3/ 


4-43 


4-55 


5-08 


5-20 


5-33 


5-45 


5-58 


14 


61-22 


4-01-6 





4-08 


4 21 


4-33 


4-45 


4-58 


5-10 


5-23 


5-35 


5-48 


6-00 


15 


69-40 


4-36-6 


-2 
4 
6 
8 


4-10 
412 
4-14 


4-23 
425 
4-27 


4-35 
4-37 


4-47 
450 


5-00 
5-02 


5-12 


5 25 


5-37 
5-40 
5-42 
5-44 


5-50 
5-52 
5-54 
5 57 


6-02 
6-05 
6-07 
6-09 




5-15 
517 
5-19 


527 
529 
5-32 




4-39 
4-42 


4-52 
4-54 


5-04 
5-07 


4-16 


4-29 


10 


4-19 


4-3/ 


4-44 


4-56 


509 


5-21 


5-34 


547 


5-59 


612 


12 


4-21 


4-33 


4-46 


4-59 


511 


5-24 


5-36 


5-49 


6-01 


614 


U 


423 


4-35 


4-48 


5-01 


5-13 


526 


539 


5-51 


6-04 


6-16 




16 


4-25 


4-38 


4-50 


5- 03 


5-16 


5-29 


5-4/ 


554 


6-06 


6-19 




18 


4-27 


4-40 


4-53 


5-06 


5 18 


5 31 


5-44 


5-56 


6-09 


6-21 




20 


4-29 


4-42 


4-55 


5-08 


521 


5-34 


5-46 


5-59 


611 


6-24 


22 


432 


4-45 


4-58 


510 


5-23 


5-36 


549 


6-01 


6-14 


6-27 


24 


4-34 


4-47 
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5-39 
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26 


4-37 
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503 


5-16 


5-29 


5-42 


5-54 
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28 


4-39 


4-52 
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5-57 


6-10 
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4-55 
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5-47 


6-00 
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117° 


//4° 


ur 


108° 


105° 


I0T 


99° 


96° 


93° 


90° 


give App. Time A.M. for Azimuth on polar side of Piime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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Latitude 75°. 






Azimuth. 
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h. m. 
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34 
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18 
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2-25 
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18 
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36 


55 
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2-47 
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3-25 


3-45 




12 


18 
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55 
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2-48 
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3-27 


3-47 
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19 


37 


56 
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309 


3-29 


3-48 
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19 


37 


56 
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1-53 
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2-51 
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19 


38 


57 
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2-52 
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38 


57 
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+ 
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19 


38 


58 


1-17 
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39 


0-58 
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2-57 
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— 
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20 


39 


59 
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39 
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4-00 


■ 

J3 

• ** 


6 
8 


20 
■20 


40 
40 


1-00 
100 


I -20 
I -20 


1-40 
1 -41 


200 
201 


2-20 
2-21 


2-40 
2-42 


301 
3 02 


3-21 
3-23 


3-42 
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4-04 
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3-04 
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U 


20 


4/ 


101 


1-22 
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2-03 
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3-06 
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3-27 
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21 


4/ 
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16 


21 


42 
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2-47 
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18 


21 


42 
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2-06 


2-27 
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20 


21 


42 
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1-25 
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3-11 
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» 
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22 


21 


43 
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1-47 
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2-51 
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3 34 
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24 


22 


43 
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2-09 
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2-53 
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3-36 


3-57 
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26 


22 


43 


1-05 


1-27 
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2-32 
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3-38 


3-59 
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— 


28 


22 


44 


1 -06 
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212 


2-34 


2-56 
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3-40 


4-0/ 


4-23 


30 


22 


44 
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1-29 
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4-25 


AZIMUT 


175° 


170° 


165° 


160° 


155° 


150° 


145° 


140° 


135° 


130° 


125° 


120° 


I 


Quand 


Lat. ( 


it Dec 


. sont du m6me nom, les termes au dessous de la ligne noire 



136 



AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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Latitude 76°. 
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h. ra. 


hi in. 


o 


h. m. 
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28 
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4-53 
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/ 
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26 
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4-55 
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2 
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24 
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4-34 


4-46 
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3 
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22 
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4-24 
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5-25 
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4 
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20 
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4-26 
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6 
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4-52 
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16 
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4-54 


507 
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7 
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U 
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4-20 
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4-57 
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8 
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12 
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4-47 


4-59 
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9 
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37-8 


10 
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4-24 


4-36 


4-49 


5-0/ 
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5-25 


5-38 
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10 
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8 


4-02 


4/4 
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4-38 
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5-03 
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5-27 


5-40 
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11 
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24-9 


6 


4-04 
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4-52 


5-05 


5-17 
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5-42 


5-54 


12 
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4 
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4-54 
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5-31 
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5-56 


13 
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4-56 
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4-46 
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4-25 
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4-37 
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5-12 
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5-56 
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5-06 


5-/4 
5-16 
5*18 
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4-56 


5-08 


5-20 
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12 
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4-57 
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U 
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4-34 


4-47 


4-59 
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5-37 


5-49 


6-02 


6-14 
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4-36 


4-49 
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5-39 


5-52 
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18 
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4-38 
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5-29 
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■ 


20 


4*28 


4-40 


4-53 


5-06 
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5-31 


5-43 


5-56 


6-08 


6-21 


22 


4-30 


4-42 


4-55 


5-08 


5-21 


5-33 


5-46 
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24 
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4-57 
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5-48 
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4-47 


4-59 
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603 
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4-49 
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5-53 
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5-04 
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5-56 
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105° 


102° 


99° 


96° 1 93° 
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donnent I'heure vraie, matin, pour l'Azimut vers le cote* polaire du Prem 


ier Vertical. 
w .. i 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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Latitude 78°. 
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2-04 
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3-01 
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3-46 


J u 


19 


37 


56 


1-14 


1-33 
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56 
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38 
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38 
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38 
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3-53 


4 


19 


39 


58 


117 


1-37 


h56 


2-16 


235 


2-55 


3-15 


3-35 


355 


+ 2 


19 


39 


58 


1-18 


1-37 


h57 


217 


2-36 


2-56 


3-16 


336 


3-56 





20 


39 
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138 


158 


218 


2-38 


2-57 


3-18 


3-38 


3-58 


- 2 


20 


39 
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42 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 
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4-59 


5-11 


5-23 


5-35 


5-48 


6-00 


-2 
4 
6 


411 
4-13 


4*24 
4-25 


4-36 
4-37 


4*48 


5-00 


5-13 


5-25 
5-27 
528 


5-37 
5-39 
541 


5-49 
5-51 
5-53 


6-02 
6-03 
60S 


4-50 
4-51 


5-02 
5-04 


5-14 
5-16 


4-/4 


4-27 


4-39 


8 


4/6 


4-28 


4-41 


4-53 


5-05 


5-18 


5-30 


5 42 


5-55 


6-07 




10 


4/8 


4-30 


4-42 


4-55 


5-07 


5-19 


532 


5-44 


556 


6-09 


12 


4/9 


4*32 


4.44 


4*56 


5-09 


5-21 


5-33 


5-46 


5-58 


6-10 


U 


4-2/ 


4-33 


4-46 


4-58 


5-10 


5-23 


5-35 


5-48 


6-00 


6- 12 




16 


4-22 


4-35 


4-47 


5-00 


5- 12 


5-25 


5-37 


5-49 


602 


6-14 




18 


4-24 


4-37 


4-49 


502 


5-14 


5-26 


5-39 


5-51 


6-04 


6-16 




20 


4*26 


4-38 


4-51 


5-03 


5-16 


528 


5-41 


5-53 


6-05 


6-18 


22 


4-27 


4-40 


4-53 


5-05 


5-18 


530 


5-43 


5-55 


6-07 


6-20 


24 


4-29 


4-42 


4-55 


5-07 


5-20 


5-32 


5-45 


5-57 


6-09 


6-22 




26 


4-3/ 


4-44 


4-56 


509 


5-22 


5-34 


5-47 


5-59 


6-t2 


6-24 




28 


4-33 


4-46 


4-58 


511 


5-24 


5-36 


5-49 


6-01 


6-14 


6-26 




-30 


4-35 


4*4*9 


501 


5-13 


5-26 


5-39 


5-51 


6-04 


6-16 


6-28 




117° 


114° 


ur 


108° 


105° 


I0T 


9sr 


96° 


93? 


90° 


1 give App. Time A.M. for Azimuth on polar side of Prime Vertical. 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 

SB 
o 

i 

•J 
u 
w 

Q 


Latitude 80°. 






Azimuth. 


5° 


10° 


15° 


20° 


25° 


30° 
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40° 


45° 
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55° 


60° 




e 


m. 


m. 


h. *q. 


h* m. 


a. m. 


h. m. 


h. m. 


h. m. 


&• m. 


h. m.' 


h« m. 


h. m. 


+ 


30 


18 


35 


0*53 


/ 


II 


1-29 


147 


205 


2-23 


2-42 


3-00 


3-19 


3-38 


28 


18 


36 


54 


b 


12 


130 


1-48 


206 


225 


2*43 


302 


3-21 


3-40 




26 


18 


36 


54 


i 


•12 


1-30 


1 49 


2-07 


2-26 


2-44 


3-03 


3-22 


3-41 




24 


18 


36 


55 


i 


13 


131 


/•50 


2-08 


2 27 


2*46 


3-05 


324 


3-43 


• 
ft) 

2 


22 


18 


37 


55 


i 


13 


1-32 


1-50 


2-09 


2 28 


2-47 


3-06 


3-25 


3-44 


20 


18 


37 


0-55 


t 


14 


133 


151 


210 


2-29 


2-48 


3-07 


326 


3-46 


J- 






























18 


19 


37 


56 


t 


14 


1-33 


152 


211 


2-30 


2-49 


308 


3-28 


347 


^ 

a 


16 


19 


37 


56 


i 


15 


1-34 


153 


212 


2-31 


2-50 


3-09 


3-29 


348 


U 


19 


38 


57 


i 


15 


134 


154 


213 


2-32 


2-51 


3-11 


330 


3-50 




12 


49 


38 


57 


i 


•16 


135 


154 


214 


2-33 


252 


3-12 


3-31 


3-51 


10 


19 


38 


0-57 


i 


16 


136 


155 


214 


234 


2-53 


3-13 


3-33 


3-52 


8 


19 


38 


58 


i 


17 


h36 


156 


215 


235 


254 


3-14 


3-34 


3-54 




6 


19 


39 


58 


i 


17 


137 


156 


216 


2-36 


2-55 


3-15 


3-35 


355 




4 


19 


39 


58 


i 


J 8 


1-37 


1-57 


217 


2-36 


2-56 


3-16 


3-3* 


356 


+ 


2 


20 


39 


59 


i 


•18 


1-38 


1-58 


218 


2-37 


2-57 


317 


3-37 


3-57 





20 


39 


0-59 


t 


19 


1-39 


1-58 


2-18 


2-38 


2-58 


318 


3-38 


358 


— 


2 


20 


40 


59 


i 


19 


1-39 


1-59 


2-79 


2-39 


2-59 


3- 19 


339 


4-00 


4) 

+2 


4 
6 
8 


20 
20 
20 


40 
40 
40 


100 
1-00 
1-01 


i 
i 
i 


20 
20 
21 


1-40 
1-40 
1-41 


2-00 
2-01 
201 


2-20 
221 
2 22 


2-40 
2-44 


3-00 
304 


3-20 
3-21 


3-41 


4-OI 


3-42 
3-43 


4-02 
4-03 


2-42 


3-02 


3-23 


10 


20 


4/ 


1-01 


i 


21 


142 


2-02 


2-22 


2-43 


3-03 


3-24 


3-44 


4-05 


12 


20 


4/ * 


hot 


i 


22 


1-42 


2-03 


223 


244 


304 


3-25 


3-45 


4-06 


U 


21 


4/ 


102 


/ 


22 


143 


203 


2-24 


2-45 


3-05 


3-26 


3-47 


4-07 


J 


16 


21 


44 


1-02 


/ 


•23 


1-44 


2-04 


2 25 


246 


3-06 


3 27 


3-48 


4-08 


4) 

•** . 

■a 

S3 


18 


21 


42 


1-02 


/ 


23 


144 


205 


2-26 


2-47 


3-07 


3-28 


3-49 


4-10 


20 


24 


42 


I -03 


/ 


•24 


145 


2-06 


2-27 


2-48 


3-09 


329 


350 


4-11 


22 


21 


42 


103 


/ 


24 


/•46 


207 


2-28 


2-49 


3-10 


331 


3-52 


4-13 




24 


21 


42 


104 


/ 


25 


1-46 


207 


2-29 


2-50 


3-t i 


3-32 


3-53 


4- 14 




26 


21 


43 


/•04 


i 


26 


1-47 


208 


2-30 


2-51 


3-12 


3-33 


3-54 


4-15 


— 


28 


22 


43 


h05 


i 


26 


147 


2-09 


231 


2-52 


3-13 


335 


3-56 


4-17 


30 


22 


43 


1-05 


t 


27 


1-48 


2-70 


2-32 


2-53 


3-45 


3-36 


3 57 


4/9 


AZIMUT 


175° 


170° 


165° 


160° 


155° 


150° 


US* 


/40 e 


135° 


130° 


125° 


120° 




Quan 


dLat. 


etDe 


c sont da meme nom, les termes an dessous de la ligne noire 
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AZIMUTH AND HOUR ANGLE FOR LATITUDE AND DECLINATION. 



• 
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o 

% 
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Latitude 80°. 


• 

to 

o 

% 

to 

•J 
U 


A L' Horizon 
Vrai. 
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66° 


6T 
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75° 


78° 


81° 


84° 


8T 


90° 
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h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


h. m. 


o 


e / 


h. m. 


+ 30 


3-50 


40/ 


4/3 


4-25 


4-37 


4-48 


500 


5-12 


5-24 


5-37 





000 


0- 0-0 


28 


351 


403 


4- 15 


4-27 


4-38 


4-50 


5-02 


5-14 


5-26 


5 38 


/ 


546 


22*7 


26 


3 S3 


4-05 


4-16 


4-28 


4-40 


4-52 


5-04 


516 


5-28 


540 


2 


11 36 


45-7 


24 


3-55 


406 


4/8 


4-30 


4*42 


4-54 


5-06 


5-18 


5-30 


5-42 


3 


17-32 


1-09-2 


22 


3-56 


4-08 


4-20 


4-3/ 


4-43 


4-55 


5*07 


5/9 


5-31 


5-44 


4 


23-41 


33-5 


20 


3 58 


4-09 


4-2/ 


4*33 


4-45 


4-57 


5-09 


5-21 


5-33 


5-45 


5 


30-08 


1-59-0 


18 


3-59 


4*// 


4-23 


4-34 


4-4* 


4-58 


5-10 


5*23 


5-35 


5-47 


6 


36-02 


2-26-4 


16 


4-00 


4/2 


4-24 


4-36 


4-48 


5-00 


512 


5-24 


5-36 


5-48 


7 


44-34 


56-5 


U 


4-02 


4/4 


4-25 


4-37 


4-49 


5-01 


5-14 


5-26 


5-38 


5-50 


8 


53- 16 


3-31-4 


12 


403 


4-/5 


4-27 


4-39 


4-5* 


5-03 
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5-27 


5-39 


551 


9 


64- 16 4-157 


10 


4-04. 
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4-28 


4-40 


4-52 


504 


516 


5-29 
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5-53 
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4*30 


4-4/ 


4-54 


5-06 


5-18 


5-30 


5-42 


5-54 


6 


4-07 
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4-3/ 


4*43 


4-55 


507 
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4-32 


4-44 


4-56 


5-09 


5-21 


5-33 


5-45 


557 


• 
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4-2/ 


4-34 


4-46 


4-58 
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4-47 
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8 


4-/6 


4*28 
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5-29 


5-41 


5-53 
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4-4/ 


4-54 
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5-18 
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5-43 


5-55 


607 
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4-/8 
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4*43 


4-55 
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5-44 


5-56 
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U 
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4-44 


4-57 
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5-46 


5-58 
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16 


4-2/ 


4*33 


4-46 


4-58 


5-10 


5-23 


5-35 


5-47 


5-59 
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18 


4-22 


4-35 


4-47 


4-59 


5-12 


5-24 


5-36 


5-49 


6-01 


6-13 




20 


4-24 


4-36 


4-49 


501 


5-13 


526 


5-38 


550 


6-03 


6-15 


22 


4-25 


4-38 


4-50 


5-02 


5-i5 


5-27 


5-40 
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4-27 


4-39 


4-52 


504 


516 


5-29 


5-4/ 


5-54 


6-06 
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4-53 
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5-18 


531 


5-43 


5-55 
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28 


4-30 


4-42 


4-55 
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5-20 


5-32 


5-45 


557 


6-09 
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4-57 


509 
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//4« 


III 
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donnent lTieure vraie, matin, pour l'Azimut vers le c6te" polaire du Premier Vertical. 
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GREAT CIRCLE SAILING TABLE. 



TABLE POUR NAVIGUER SUR LE 

GRAND CERCLE. 



EXPLANATION OF DIAGRAM. 



The upper diagram is in Stereographies!, 
The lower in Isometrical Projection. 

La figure superieure est en Projection St&eographique, 
L'autre est en perspective Isom&rique. 



Pole 


P . . . 


Le Pole. 


Zenith 


£j * . . 


Le Zenith. 


Horizon . 


HOR . 


L'Horizon. 


Meridian .... 


. HZR . 


Le Me'ridien. 


Prime Vertical . 


. OZU . 


Le Premier Vertical 


Position of Sun on Horizon 


Oy S . • 


Position d'un astre sur l'Horizon. 


Position of Star on Prime Vertical 


L V. . . 


Position d'un astre sur le Premie? 
Vertical. 


Position of Star at Elongation 


. *L . . . 


Position d'une e*toile a rfelongation. 


p Polar Distance 


. PS . . 


Distance Polaire. p 


d Declination . . . 


. ES, a . 


Declinaison. d 


Amplitude 


SO,jO . 


Amplitude. 


(Dasc) Ascensional Difference 


. EO, eO . 


Difference d' Ascension. 


X. Latitude 


. ZQ=PH 


Latitude. A. 


\f/. Co-latitude . 


. ZP=QR 


Co-latitude. ^. 
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INTRODUCTION. 



GREAT CIRCLE SAILING TABLE. 

I. The general table, as here given, is intended chiefly for solving cases in Great 
Circle Sailing by an indirect but very easy process. It gives to tenths of degrees, the 
angles of right-angled triangles, of which the perpendicular at top and the complement 
of the hypothenuse on the left, are given to every two degrees of the quadrant. 

It forms an abbreviated canon of right-angled triangles, the original design of 
which was to embody the relations of the several right-angled triangles, PHS, SEO, 
PZV, PLZ at the Horizon, at the Prime Vertical, and at Elongation, as shown in the 
figure. (See Plate.) 

The following are the results : — 



Great Circle. 


Triangle. 


On Left. 


At Top. 


Results. 


A 


C. 


At True I 
Horizon f 

At Prime 
Vertical 

At 
Elongation 


PHS, SEO, 

ZSP 
Quadrantal. 

( PZV ] 
1 PLZ 1 


Latitude. 

Dec. 

Co-lat. 
Dec. 

Lat. 
Pol. Dist. 


Dec. 

Latitude 

Dec. 
Co-lat. 

Pol. Dis. 
Lat. 


Amplitude 

Altitude of 

Pole 
Altitude 
Angle of Pos. 

PVZ 
Azimuth 
Altitude 


Co-base SO of 

A SEO. 
Polar Angle to 

nearest Mer. 
Polar Angle. 
Polar Angle. 

Polar Angle. 
Polar Angle. 



The following table may, perhaps, be more convenient for reference : — 



Case. 


Natural 
Sides. 


Given. 


On Left. 


At Top. 


Tabular 
Letter. 


Results. 


| 


Latitude X 


Latitude 


Latitude 


Dec. 


A 
C 


Amplitude. 
H.A. from 


Horizon ( 


Pol. Dist p 


> 

Dec. 


Dec. 


Latitude 


A 


nearest Mer. 

Alt of Pole 
or co-angle 
of Position. 


f 


Co-lat. if 


Co-lat. 


Co-lat. 


Dec. 


A 


Altitude. 


Prime J 










C 


Hour Angle. 


Vertical 1 


Pol. Dist / 


Dec. 


Dec. 


Co-lat. 


A 


Angle of Pos. 
PVZ. 


Elonga- ) 


Co-lat. >tf 


Latitude 


Lat. 


Pol. Dist 


A 


Azimuth. 


T 








C 


Hour Angle. 


tion I 


Pol. Dist. / 


Pol. Dist. 


Pol. Dist 


Latitude 


A 


Altitude. 
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INTRODUCTION. 



TABLE POUR FACILITER LA NAVIGATION SUR LE 

GRAND CERCLE. 

I. Cette table, qui est generate pour la sphere, a pour but de faciliter la navigation 
sur le Grand Cercle, par une m^thode indirecte ; mais d'un emploi facile. On y 
trouve pour les triangles rectangles, en chef des colonnes, les perpendiculairesde deux 
en deux degres ; dans la premiere colonne, a gauche, le complement de l'hypothenuse 
et dans le corps de la table Tangle en degres et en dixiemesde degr& 

La table forme un canon abrege* de triangles rectangles et contient les differents 
rapports des triangles rectangles, PHS-, SEO, PZV, PLZ, ayant rapport respective- 
ment a l'Horizon, au Premier Vertical, et a l'Elongation (voyez la planche). 

Ces relations sont contenues dans les tables suivantes dont la derniere est 
generate. 



Grand Cercle. 



Horizon vrai 



Premier Verti- 
cal 

Elongation 



Triangles. 



PHS, SEO 



seO % ZSP 

| PZV j 
I PLZ \ 



Premiere 
Colonne. 



Latitude 



Declinais. 



Co-lat. m 
Declinais. 

Latitude 
Dist. Pol. 



En chef. 



Declinais, 



Latitude 



Declinais. 
Co-lat 

Dist. Pol. 
Latitude. 



Colonne A. 



Amplitude 



Hauteur du 
Pole 

Hauteur 
An^le de Po- 
sition 
Azimut 
Hauteur 



Colonne C. 



Comp. de la 
Base SO du 
A SEO au 

Angle Polaire- 
au proche 
Meridien. 

Angle Polaire. 

Angle Polaire. 

Angle Polaire. 
Angle Polaire. 



Cas. 


Cote& 


Donnees. 


Premiere 
Colonne. 


En chef. 


Lettres. 


Resultata. 


r 


Latitude 


Latitude 


Latitude 


Declinais. 


A 
C 


Amplitude. 
Angle Polaire 
au Premier 


Horizon 












Vertical. 




Dist. Pol. 


Declinais. 


Declinais. 


Latitude. 


A 


Haut du Pole 
ou co- Angle 


V 












de Position. 


( 


Co-lat 


Co-lat 


Co-lat 


De'clinais. 


A 


Hauteur. 


Premier l 










C 


Ang. Horaire. 


Vertical j 


Dist. Pol 


Declinais. 


Declinais. 


Co-lat 


A 


Angle de Po- 
sition PVZ. 


( 












( 


Co-lat 1 


Latitude 


Dist Pol. 


Latitude 


A 


Hauteur. 


Elongation < 










C 


Ang. Horaire. 


( 


Dist. PoL 


Dist Pol. 


Latitude 


Dist. Pol. 


A 


Azimut. 
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INTRODUCTION. 
All these particular cases are comprised in the subjoined general form : — 



Data. 


Results. 


On Left 


At Top. 


A. 


c. 


Co-hypothenuse 

Perpendicular 

Co-angle 


Perpendicular 

Co-hypothenuse 

Perpendicular 


Angle x 
Co-base 
Hypothenuse 


Angle 2. 
Angle 2. 
Co-base. 



The perpendicular and its opposite angle I are interchangeable with base and its 
opposite angle 2. 

2. As the arguments are given to every second degree the whole table is in 
view on turning a page. Throughout the greater part of the table the differences 
are sufficiently uniform to admit of easy interpolation, and a person familiar with the 
use of such tables will, in most cases, be able by inspection to get his results true to 
about a degree. By proper interpolation, or by using the table on the last page, re* 
suits may be got true to a small fraction of a degree ; but as it is scarcely possible, 
in the most favourable circumstances, to steer a ship within a quarter of a point, or 
three degrees, a result got by inspection, true to one degree, may be sufficient for 
practical navigation. 



Use of the Table in Great Circle Sailing. 

3. To find the Great Circle course between two points given by their Latitudes 
and difference of Longitude. 

Enter the table in line with the given Latitudes on the left, and find by trial the 
column where the sum or difference of the values in column C is equal to the differ- 
ence of Longitude. The corresponding values in column A are the courses. 

It is desirable usually to take out the values in two adjacent columns, by one of 
which the result is too small, and by the other too great, and from these find the 
intermediate value T for the true difference of Longitude. 

The argument T at the top of the column thus found is the perpendicular or 
co-latitude of the vertex; and the usual terms in A adjusted to this value of T give 
the angles on the Rhumb at every two degrees of Latitude throughout the course. 



Ex. 1. To find the courses between St Helena and Cape Horn, (Raper, pp. 
107 -1 10,) the process would be — 
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INTRODUCTION. 



Premiere Colonne. 


En chef. 


A. 


C. 


Co-hypothenuse 
Perpendiculaire 
Complement d* Angle 


Perpendiculaire 
Co-hypothenuse 
Perpendiculaire 


Angle I 

Complement de Base 
Hypotenuse 


Angle 2. 
Angle 2. 
Complement de Base. 



La perpendiculaire et son angle oppose I peuvent changer de place avec la base 
et son angle oppose 2. 

2. On a, devant soi, la table entiere en ne tournant qu'une page, car les argu- 
ments ne sont donnas que de deux en deux degres. Dans presque tout l'etendue de 
la table les differences sont assez regulieres pour que Ton puisse intercaler facilement 
et merae obtenir avec un peu d'habitude, les resultats a un degre* pres sans calcul 
formel. Ceci devrait suffire ordinairement pour la navigation ; car il n'est guere pos- 
sible de gouverner un vaisseau sur un cap de compas donne sans s'en ecarter d'un ou 
deux degres de temps en temps. Cependant par des interpolations plus rigoureuses, 
ou en employant la table sur la derniere page, on peut obtenir des resultats corrects 
a une petite fraction de degre\ 

De l'emploi de la Table pour Naviguer sur le Grand Cercle. 

3. On a les Latitudes et la difference de Longitude entre le port de depart et le 
port d'arrivee, il s'agit de trouver les routes au compas sur le Grand Cercle qui passe 
par les deux ports. On entre dans la premiere colonne de la table avec les Latitudes 
donnees et Ton cherche en ligne de celles-ci une colonne, ou, sous la lettre C, la 
somme ou la difference des deux angles soit egale a la difference de Longitude : alors 
les angles sous la lettre A de la meme colonne, en ligne des Latitudes, seront les routes 
de depart demandees. 

En general, il serait avantageux de noter les angles dans deux colonnes contigues 
dont Tune donnerait une somme ou une difference trop petite et l'autre les donnerait 
trop grandes, et puis d'intercaler une valeur intermeMiaire que nous designerons par 
T et qui doit corresponds a la difference exacte de Longitude. 

Cette nouvelle valeur T employee comme argument sup&ieur ou en chef des 
colonnes, repr^senterait la perpendiculaire ou la Co-latitude du sommet de Tare de 
Grand Cercle entre les deux ports. En appliquant aux angles, dans la colonne A, des 
corrections proportionnelles au nouvel argument T, on obtiendrait, pour le trajet entier, 
les routes au compas de deux en deux degres de Latitude. 



Ex. 1. On desire trouver la route sur le Grand Cercle entre Tile de Ste Helene et le 
Cap Horn. 



INTRODUCTION. 



Latitudes, Longitudes. Difference* 

St Helena, l?55' S. 5°- 

Cape Horn, 55°-59' S. 67°- 



'44' W. ) 

> 6/°-32' = 61°* = P. 
'./6'W. J 









32° 


3? 




T= 


=32°-4. 


On left, 


• • 


C 


C 




A 




Lat. 


16°. 
56°. 




79°-7 
22°-/ 


7*°-iJ 
0' 


33* 
71* 


•5 + 0° 
•4+3° 


•4=33°-9 < 


tt 


>7=75°'l 




srt 


7«°S 


/04°-9 4 






P= 


= 6I°-S 


57°-6 










3°-9 


2l°-2 





/04°*9 course for Cape Horn. 



2/°-2 : 2° : : 3-9° : 0-4 correction for T 32°. 



Interpolating by simple proportion, we have 32°*4, as the value of the top argument, 
to give 6I°*5 as the difference of Longitude. Assuming this, the courses are found 
as above. By regular computation, the courses are 34°« //J' and 105*, and the per- 
pendicular is 32°*42j'' 

4. The agreement of the results by table, with those by the regular method, is 
sufficiently exact for practice, but it is not quite fairly found : for while the differ- 
ences at the lower Latitude are tolerably uniform, there is no such uniformity in 
those at the higher Latitude. Near the limit (90°) the differences on A and C, 
though unequal from term to term, vary nearly in proportion to each other, so that 
they may be relatively right, though found by a wrong argument. In the present 
case, the argument T and the St Helena course are somewhat wrong, while the 
Cape Horn course found by the argument T is sensibly right It is therefore proper, 
before proceeding further, to look at the table somewhat more closely. 

5. It may be observed, that the values in column A increase slowly at first, and 
nearly in proportion to the square of the argument on the left, and that at the lower 
limit this proportion is reversed; the differences of the fourth terms from those at 
bottom being nearly double the differences for the first terms : thus, in column 26, 
the difference for the first term is (90°— 60°) =2/°, while that for the fourth term is 
(90°— 5/°-6)=38°-4; at column 40°, the difference of the first term is (90°— 73°-9)= 
/ 6°- /, and that for the fourth is (90° — 59° -9) = 30°* I, these being nearly the 
doubles of the former. In column C the difference in the terms at top is at first 
proportional to the difference in the arguments ; at bottom they follow a rule similar 
to those in A; that is, both in A and C the terms near the lower limit (90°) differ 
from their limit value, nearly as the square roots of the limit distance of the 
argument, 
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Latitudes. 

Ste Helene . i5°-55' Sud 


Longitudes. 
5°-44' O. 


Cap Horn . 55°-59' Sud 


67°-/6'0. 


32* 
Premiere Colonne . C 


34° 
C 


Lat J 6° - 79°- 7 


78*8 


56* . 22* 1 


0°- 


sr-6 


78°-« 


P = 6l°-5 


57°-6 



Difference. 
6r-3? = 6/°-5 - P. 



Latitude. 


A 


/6° 


33°5 


56° 


7/°-4 



Difference (P - C) = 3°-9 2/°-2 = Difference (C 34° — C 32°). 

Ensuite par une proportion simple nous aurons. 
21° '2 I 2° : : 3° '9 Z 0°-A, correction qui doit s'ajouter a C 32° '.- pour donner T ou 32°-4 

Maintenant en corrigeant les valeurs de A sous 32° pour l'augmentation de 0°-4 
par des proportions simples nous aurons. 

32' 

Correction. T=32°«4 A= Routes au compas. 
+ 0°«4 = 33°- 9 33°» 9 pour Ste Helene. 

+ 3° 7 = 7f-l /04°-9 pour le Cap Horn. 

Par un calcul exact les routes sentient 34° '1 /J' et 105°. 
Et la perpendiculaire devrait 6tre, 32° -424'. 

4. Les r£sultats obtenus par la table sont assez exacts pour £tre -employes 
ordinairement ; mais la method e d'interpolation n'est pas juste parceque les differences 
pour les basses Latitudes sont assez uniformes, tandis que pour les hautes elles varient 
considerablement Pres de la limite (90°) les differences pour A et C, sont inegales 
de terme a terme ; mais elles varient presque en proportion de Tun a l'autre et peuvent 
consequemment e*tre relativement correctes quoiqu'on les ait intercalees par un proceVLe 
errone*. Dans l'exemple pre*c^dent, l'argument T et la route de Ste Helene au Cap 
ne sont pas tres corrects tandis que la route du Cap a Ste Helene est juste quoique 
trouvee au moyen de l'argument T. II faut done faire un examen attentif de la table. 

5. D'abord, il faut observer que les termes, dans la colonne A, commencent par 
s'augmenter lentement et presque en proportion du carre* de r argument a gauche (L) 
et que pres de la limite inferieure (90°), cet ordre est renverse : la difference entre le 
premier terme et le quatrieme &ant a peu pres le double de celle entre le premier et le 
second. Par exemple : dans la colonne 26, la premiere difference est de 2/° = 
(90—69°) celle pour le quatrieme terme est de 38°-4 (90°— 5/°-6). Dans la colonne 
40° nous avons la premiere difference /6°«/ (90°— 73°-9), tandis que la quatrieme est de 
30° • I (90°— 59°* 9). Les quatriemes differences sont done presque doubles des premieres. 
Dans les colonnes C, la difference des termes, au haut de la table, est a peu pres en pro- 
portion de la difference des arguments ; mais, en bas, elles suivent la meme regie que 
dans la colonne A. C'est-a-dire que, dans A et C, les termes pres de la limite (90°), 
sont a peu pres en proportion de la racine carree de la distance de leurs arguments de 

la limite (90°). 
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6. It may be observed, also, that near the limit, in by far the greater part of the 
table, the terms horizontally and vertically, equidistant from the limit, are nearly 
equal ; and hence, a change on the horizontal argument to the left or right gives a 
result nearly the same as would be produced by an equal change in the vertical 
argument, up or down, or in other words — 

The value of a term near limit depends chiefly on the limit distance of Us argu- 
ment, and very little on the particular column in which it is found, 

7. These relations of the terms near the limit, though never strictly true, give 
very convenient approximations. At first, near the lower limit (90°), the rule of the 
square roots is almost exact ; but when used for terms beyond the second, the argu- 
ments commonly require to be somewhat modified The vertical terms in A are 
always somewhat greater than the horizontal terms equidistant from limit In like 
manner the horizontal terms in C, in the first half of the table, are somewhat greater 
than the equidistant vertical terms, and in the second half of the table the vertical 
terms exceed the horizontal. 

8. The most convenient way of interpolating near limit is by means of a slide 
rule with the C D lines, which give the relation of squares and square roots ; it may 
be done also by means of the table on the last page, where the terms in the body of 
the table are proportional to the square root of the argument at top. In either way, 
the process is best represented by the slide rule notation. 

The limit distance of the argument being (T— ^), the practical rule is — 

Put 12, 120* (or other equivalent of 2°) on the C line to the tabular value on the 

D line of the first term from limit, and opposite the limit argument (T— ^), on the 

C line is the interpolated value of C, viz., C 1 . 

I C 1 (T-^) IJ0_ 

LDl CT TvT 

If the table on the last page be used, find in column 2° the tabular value Tv, and 
under the limit argument (T— ^) at top is the interpolated value C x » 

9. The tabular value of C for the less Latitude may, if necessary, be interpolated 
in like manner, the arguments being modified by some small quantity (m) 9 so that 
the divisions on the C line may measure, on the D line, the interval between the 
tabular values of C, and then taking the value corresponding to the distance (modi- 
fied by m) of the given Latitude from the even degree. Thus — 

C I 120 + m (T— f+m) 240 + m .... 360 + m 



D| Tvj C a Tv, Tv, 

The values C 19 C a , thus found, when compared with the difference in Longitude, at 
once show whether the assumed perpendicular T is greater or less than the true : 
the correction, if needed, is had by finding the change on the Latitude required to 
give C 2 ±Ci = diff. Long, and then changing the assumed perpendicular by an equi- 
valent quantity. 
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6. On peut aussi remarquer que pres de la limite, dans presque tonte l'&endue de 
la table, les termes a distance egale de la limite, soit en ligne ou en colonne, sont 
presque egales. Une variation dans l'argument horizontal T, a gauche ou a droite, 
donne a peu pres le mime resultat qu'un changement de l'argument vertical L, en 
montant ou en descendant 

On peut done conclure que la valeur d'un terme pres de la limite depend plus de 
la distance de son argument de la limite, que de la colonne dans laquelle il se trouve. 

7. Ces rapports, entre les termes pres de la limite, ne sont pas tres exacts, mais ils 
fournissent des procecles faciles d'interpolation. Dans les termes les plus proches de 
la limite, la proportion des ratines carrees est presque exacte ; mais au dela du second 
terme il faudra modifier un peu les arguments. Les valeurs, dans la colonne A, prises 
verticalement, sont toujours plus grandes que les termes horizontaux a la mime dis- 
tance de la limite. Et de mime, les termes horizontaux dans la colonne C, ont une 
valeur plus grande que celle des terms verticaux equidistants de la limite. Mais dans 
la second partie de la table les termes verticaux sont plus grands que les termes 
horizontaux. 

8. Pres de la limite de 90°, on trouvera les interpolations tres facilement soit par 
la regie a calcul, soit en employant la table sur la derniere page. Dans celle-ci les 
valeurs sont proportionelles a la ratine carree de l'argument en chef. La notation 
pour la regie a calcul peut aussi s'appliquer a la table. 

La distance entre la limite et l'argument e'tant (T— ^); la regie peut s'enoncer 
ainsi — 

Mettez 2°, 12, I20' 9 ou autre valeur quelconque de 2°, sur la ligne C en regard de 
la valeur C la plus proche du limite [90°) sur la ligne D ; alors vis-a-vis de la valeur 
(T— }p) sur la ligne C on trouvera la nouvelle valeur C lt sur la ligne D. 

(T-^) 120 



D 



C x T Vl 



De mime, en entrant dans la colonne de 2° de la table, avec la valeur de C on 
trouvera, en ligne horizontale, la nouvelle valeur de C sous l'argument (T— yp). 

9. On peut corriger la valeur de C pour la basse Latitude, de la mime maniere, 
en modifiant les arguments par une petite quantity (m) de sorte que les traits de la ligne 
C mesurent, sur la ligne D, la difference des valeurs successives de C dans la table. 
Dans ce cas il faudra prendre la valeur de C qui correspond a la distance, modifiee par 
m, entre la Latitude donn^e et le degre* entier. 

(120 + m) (T — ifs+m) (2A0 + w) (360 + tn) 



Tvx C, Tv a Tv, 

En comparant les valeurs de C 19 C s , ainsi obtenues, avec la difference de Longitude, 
on verra si la perpendiculaire T est trop grande on trop petite : la correction sefait en 
cherchant de combien il faut changer la Latitude pour rendre C, ± C 2 egale a la 
difference de Longitude et en modifiant T de cette mime quantity. 
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10. Resuming the former example, the error 3°*9 to be disposed of being the 
difference of the values C a , C lt it is evident that the correction on C, must be more 
than 3°-9, and that the true value of C 9 must be less than 1 8° -2 = (22° * I — 3°-9): 
by slide rule — 



C| 


h3 


133 


137 


2° 


D] 


17-85 


18 


18 2 


22° -l 



Hence the argument distance from limit must be very nearly /°-3, and the perpen- 
dicular must be about 32°*7=(34°— J 0, 3). Assuming this, we have — 



P. 
6I°5 





32° 


32°-7 


T = 32 9 -7 


Lat. 


C. 


C. 


A. 


16° 


79°-7 


79.°4 


33°-5 + 0°-7=34°-2 


56° 


22° 1 


/7°-9 


90° —/r =75* 



P. 6I°5 



32°-7 



The value of A for Lat 56° is found thus, 



D 



r-3 



/5 s 



18-6 (90— 7/°-4) 



11. This exposition shows that the table will give good results if we like to take 
the trouble. It is well to know how such results may be got when wanted ; but in 
the way first shown, and more exactly than the ship can be steered, the course may 
be shaped from day to day, not merely for the shortest distance on the Great Circle, 
but so as to avoid rough seas or other dangers on high Latitudes, and also so as to 
take advantage of favourable winds, so as on the whole to have the quickest passage. 

12. For finding the distance between two ports there are two methods. 

ist. The distance is the sum or the difference of the segments of base opposite 
C 1? C a , the segments of difference of Longitude: .'. with Latitude on left and seg- 
ment C x in A, the top argument T gives segment of base, and in like manner for 
the other segment 

2dly, The distance may be found by the common rule of the sines with Lat in, 
course to, and diff. in Longitude. 

sin ^, sin P= sin course,, sin dist 
From which we have this rule. With the Latitude of a port in column L, and given 
diff. of Longitude in column A, the course at the other port in the same column A 
gives in column L on the left the complement of the distance. 



L. A. T. 

/6° 79°4 70°-9 

1st form, 56° if -9 9°-9 

Distance, 6I°'0 



J-». A. J_«k A-» 

Lat Diff. Long. 16° 6/°«5 

2d form, Co-dist. Course, 29° 75? 



56. 6I°'5 



29° 34? 2 



90°- 29° ^=6/°= Distance. 



13. We may now take a case with fractional arguments, and first solve it roughly, 
and then more exactly. 
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io. Retournous a l'exemple deja donne\ nous avons une difference C, — Cj » 3°. 9 
a corriger et il est evident que la correction pour C, doit £tre plus grande que 3°»9 
et que la vraie valeur de C, doit &re moindre que 1 8° -2 = {22°' I — 3°«9) : sur la regie 
a calcul on aura. 



/•3 



I -33 



1-36 



D| 



17-83 



18 



I8>2 



22 9 l 



Ce qui demontre que l'argument pour la distance de la limite doit &re a peu pres» 
/°-3 et que la perpendiculaire doit Stre environ 32°*7 ou (34° — l°*3) avec cette valeur 
nous obtenons. 



P. 
61*5 



Latitude. 
16° 

56° 



32° 

c,. 

79°-7 
22°- 1 



C. 

79°-4 

/7°-9 



6l°-5 



La valeur de A pour 32° '7 Lat. 56° s'obtient ainsi, 



T = 32°.7 
A. 
33°-5+ 0°-7=34°-2 

90° -/5° **7? 



C I /°3 2° 



D| /5 s /«°-6 (90°-74°-4) 



1 1. II parait done, qu'en prenant un peu de soin, on peut obtenir des r^sultats, 
assez corrects quand on en a besoin ; cependant la premiere m^thode est encore assez. 
exacte, vu l'imperfection qui existe dans Tart de gouverner un vaisseau, et elle doit 
suffire pour trouver la route au compas, de jour en jour, non seulement sur le Grand. 
Cercle ; mais encore de maniere a eviter les dangers connus et a profiter des vents, 
favorables, afin de rendre le trajet le plus court possible. 

12. II y a deux m^thodes de trouver la distance entre le port de depart et celui 
d'arrivee. 

i°. La distance est la somme ou la difference des deux segments de base C lt C 9 , 
opposes au segments de la difference de Longitude. II faut entrer dans la table avec la 
Latitude dans la premiere colonne et le segment C dans une colonne A dont l'argument 
supe'rieur T donnera le segment de la base : l'autre se tronve de la m&me maniere. 

2°. La distance peut aussi se trouver par la m&hode ordinaire des sinus; ayant la 
Latitude d'arrivee, la route au compas, et la difference de Longitude. 

sin ^, sin P= sin route a , sin dist. 

D'ou nos obtenons cette regie. Dans la premiere colonne L trouvez la Latitude du< 
port de depart et en ligne de celle-ci cherchez la difference de Longitude sous la lettre, 
A : alors dans cette meme colonne A la route au compas du port d'arrivee indique^ 
en ligne horizontale, et dans la premiere colonne L, le complement de la distance. 



Premiere Methode. 
Lat. A. T. 



/6 C 



79-4 70-9 



56° /7°-9 
Difference, 



9°-9 



Deuxieme Me'thode. 



L. A. 

Lat. Diff. Long. 

Co-disk Route. 



L. 


A. 


16° 


61° 5 


29° 


75° 



56' 



A. 

61° 5 

34°2 



29" 

6/° et(90'-29°) = 6/°. 

13. Maintenant, prenons des arguments fractionnaires pour trouver d'abord une 
solution approximative et ensuite une autre plus exacte. 
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Ex. 2. Find courses and distance between Cape Clear and St John's, New- 
foundland. 



38* 
Long. Lat. C. A. 
St John's, . . 52°-43 / 47°-34' 31° 2 66° 

Cape Clear, . 9°-29' 5/°-26' //°-4 81° 



P=43°/4' 



42° 6 



37°95 

C. A. 

3/°-4 6S°-7 

ll°'9 80°-7 



43°-3 



L. A. T. 
47°-6 3l°-4 20°-7 

5I°'4 //°-9 7° 3 



Distance, 28" 



1st The table shows at once that T must exceed 36°, and as it cannot exceed 
38°-34, the Co-latitude of Cape Clear, assume it 38% with T=38° and Lat. 47.5. 
Cj must be very nearly 3/°*4, the first tabular term, 2°, from limit being 2I°*4. C, 
must for 34' be nearly /2°, or by table //°«7. These give so nearly the proper dif- 
ference of Longitude that they may be taken as sufficiently exact ; and with- these 
the courses are about 66° from St John's to Cape Clear, and about 81° from Cape 
Clear to St John's. 

2dly. Assuming 38° as a near value of T, and approximating more exactly by 
slide rule, the process is thus : — 



C 1 U (37=34 + 3) 



I2(f 



C | 240+20 266 + 20 (286+3) 360 + 20 



D\ //°.4 ll°9 2/°-4=Tv 1 D|29°-sTv a 3l°-2 3/°-4 36°0 Tv 8 

//••4+3/ -2=42°-6 being less than P=43°«2, shows that the assumed perpendicular 
38° is somewhat too great, and, as above, shown, the correction may be made by 
diminishing the Latitude arguments. A change of 3 r suffices for this, as shown by 
the bracketed values. Hence the perpendicular is 38°—3'=37 l9 *57'. By regular 
computation it is 37°-56'*5, and the courses are 80°*45' from Cape Clear, and 65°»4f ' 
from St John's, and the distance is 27**55*. 

The corrections on the tabular values in A may be found, in this case, by taking 
them proportional to those in C, or by interpolating the values in A in the same 
way as those in C, as shown in the second part below. 



First— 

A | f/°-9 2/°-4 



B | 9° 3 /6°-7=(90 o -73°-3Tv 1 ) 



(90°—9°'3)=80 o -7 for Cape Clear. 
Or secondly — 



3/ I2& 



B 



/°-6=(3/*-4— 29°>8) Tv a C=29°8 



/°-26 
66°-9 

65°-64 for St John's. 



Tv a A=23°-/ 



D 



9°-3 /6°-7=(90-73°-3Tv 1 ) 



D 



240 + 40 



280+29 



360+40 



23°- 1 



24°-3 



2r* 

(90— 62°-4Tv f ) 



(90-66°-9 Tv s ) 
and (90 o —9°-3)=80 9 -7 for Cape Clear, and (90°-24°-3)=65°«7 for St John's. 

By method i. the segments are 7*»3 and 20°* 7, together giving the distance 28% as 
above. The results roughly taken by method 2. are 27**6 and 27° -8. 
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Ex. 2. On demande les routes au compas et la distance entre le Cap Clear et le 
Port St Jean, de Terre Neuve. 



Long. Lat. 
Saint Jean, 52 c -A3' 47° -34' 



P = 43°-/4' 



38° 
C. A. 

3l°-2 66 



Cap Clear, 9°-29' 5l°-26' //°-4 81 



42°-6 



37*-95 I 
C. A. 

3/°-4 65°-7 



//°-9 80°-7 



43°-3 



A. 



T. 



47-6 3/°-4 20°>7 



5/°-4 //°-9 7°-3 



Distance, 28°* 



i°. On voit, tout de suite, par la table que T doit ^tre plus de 36° et que T ne peut 
depasser 38°*34 la co-latitude du Cap Clear; prenons d'abord 38°. Avec Latitude 47j° 
et T=38°, C 2 doit Stre a peu pres 3/°«4, le deuzieme terme en comptant de la limite 
est 2/°>4, et le changement d'argument est de 2° ; done pour 34' la valeur C a devrait 
&re 12°, ou par la derniere table //°»7. Ces resultats donnent une valeur de P 
presqu* egale a la vraie, et peuvent tres bien servir pour trouver les routes au compas 
e'est-a-dire 66* de St Jean au Cap Clear, et 81° du Cap Clear a St Jean. 

2°. Maintenant, en faisant usage de la regie a calcul avec la valeur T = 38° nous 
avons. 



C 34' 37 =(34 + 3) 120' 



D /i°.4 



//°-9 



Tv 1= 2/-4 



C | 240 + 20 266 + 20 {286 + 3) 360 + 20 
D| 29-8 Tv a 31-2 3/4 360Tv, 



Puisque //°«4 + 3l°*2=42°*6 sont moindres que P = 43° -2, il reWte que la perpen- 
diculaire est trop grande et demande une diminution de 3' dans les arguments de 
Latitude, ce qui est indique* par les chiffres en parenthese. Done la perpendiculaire 
devrait 6tre 38° — 3' = 37°*S7 f » Par la formule rigoureuse elle serait 37° -56' '5 et 
les routes au compas, seraient, 80°»45' du Cap Clear a St Jean, et 65° *4/' de St Jean 
au Cap Clear. 

Les corrections pour les valeurs A peuvent se trouver en les rendant proportion- 
nelles a celles de C. 



A 


//°-9 2/°-4 


A 


/6=(3/-4— 29-8) Tv 9 C=29-8 


B 


9° 3 /6°-7=*(90°— 73°-3) Tv x 


B 


1-26 Tv,A=23-/ 



(90°— 9\3)=80°-7 pour le Cap Clear. 



66-9 



65?- 64 pour St Jean. 



Ou en intercalant les valeurs comme pour la colonne C. 



C 1 3/ 120' 



C | 240+40 280+29 360 + 40 



D | 9°-3 /6°-7=(90-73°-3Tv 1 ) D| 23° I 

{90—66°-9 Tv,) 



24°-3 



27°-6 
(P0-62°-4Tv.) 



(90°—9 9 '3)-80 9 '7 pour le Cap Clear, et (90°-24°-3)=65°-7 pour St Jean. 



Enfin par la premiere m&hode les segments de la distance 28% sont 7**3 et 20° -7, ou 
par la seconde on trouve approximativement 2? '»6 et 27°*8» 
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8 


X 


6 


X 


4^ 


X 
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14. The differences near the limit being very unequal, it is troublesome to get 
'an exact result in the usual way by the rule of the sines. There is, however, another 
•way of using the table in such cases, which may be thus explained : — 

X, " In the adjoining figure, representing 

stereographically a portion of the .table 
near a limit, the letters LTAC signify as 
usual. 

The line CX, marked T, is the perpen- 
dicular or co-latitude ^, having on its left 
its Latitude X. The several curves pro- 
ceeding from C represent co-latitudes, 
increasing each by 2°, as in the table. 

It is obvious that, while the distances 
CL and the Latitudes in L increase uni- 
formly from C, the actual intervals XL are 
very unequal, being, in fact, very nearly 
proportional to the square roots of their numerical distance from the limit, and also 
nearly as the angles at C, and the complements of those at A ; or, in other terms, the 
difference of the hypothenuse and base is nearly proportional to the square of the 
perpendicular, or to that of the opposite angle at C, or to that of the adjacent co- 
angle A. 

15. Hence instead of finding the length of a side near limit by the large angle 
A, it may be more convenient to find its difference from the perpendicular yp 9 by 
means of the complement of angle A. ' 

Resuming our example : enter the table with Lat. 47°-6 in L, and diff. Long. 
43* «2 in A, we have in T 27°-5, the perp. from St John's. For perp. 28 and hypoth. 
30° the table gives A=69°-9, the co-angle of which, or distance from limit, is 20°- /, 
this adjusted to perp. 27*'5 becomes 20°-3. By slide rule 




C I hyp— base 



•42 



D J co-angle 



9°-3 



20°-3 



we have -42 as the excess of the hypothenuse for 9°'3, the co-angle of the course $0°-7. 
Hence 27° 5 + -42 =27° -92 is the distance. 



The other course — 



L. 
5/°-4 



A. 


T. 


43°-2 


25 9 -2 


6S°7 


2°-68 


Distance, 


27°BB 



6S°>7 gives the value of L=24°-3. The tabular values, adjusted to T=25°.2, are 

Ty l =C8°'6 9 Tv a = 60°-8, giving limit values Lv 1 = 2/°-4, Lv,=29°-2. The argu- 
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14. II est difficile d'obtenir un rlsultat exact par la methode ordinaire des 
sinus a cause de la grande variation dans les differences pres de la limite* Mais on 
peut en ce cas, se servir d'un autre proce'de' que nous allons expliquer. 

Dans la figure qui repr&ente en projection stereographique une partie de la table 
pres de la liraite de 90°, les lettres LTAC ont la signification deja donnee. 

La ligne CX, marquee d'un T, represente la perpendiculaire ou la co-latitude \f/, 
et la Latitude X se trouve a gauche. Les courbes tracees a partir de C sont les 
co-latitudes qui s'augmentent de deux en deux degr& comme dans la table. 

II est evident que les distances CL et les Latitudes, dans L, s'augmentent d'une 
quantity uniforme tandis que les intervalles sur XL sont tres inegales et sont en effet . 
presque en proportion des racines carrees de leur distance numeVique de la limite. 
Elles sont aussi en raison des angles au point C, et des complements des angles A ; 
c'est-a-dire, la difference de Phypothenuse et de la base est presque en proportion 
du carre* de la perpendiculaire, ou de celui de Tangle oppose* C, ou de celui du com- 
plement de Tangle contigu A. 

15. Lorsque Tangle A est grand on peut avantageusement trouver la longueur 
d'un cote, en employant le complement de Tangle contigu A, au lieu de cet angle 
meme, pour chercher la difference entre le cdte* et la perpendiculaire f. 

Ainsi, en reprenant notre exemple, nous avons en entrant dans la table avec la 
Latitude 47° • 6, en L, et la difference de Longitude 43° *2, en A, la perpendiculaire T 
en chef =27°'5. Ici, pour la perpendiculaire 28° et Thypotenuse 36°, nous avons pour 
A 69°*9, dont le complement ou la distance de la limite' est de 20°* I ; en corrigeant 
pour la perpendiculaire 27° '5, le complement devient 20° -3. Maintenant, par la regie 
a calcul, nous aurons 

C I hyp— base »42 



D I co-angle 9°*3 20°'3 



pour la correction de Thypothenuse *42 qui correspond a 9°*3 le complement de la 
route 80°- 7. Et en ajoutant »42, a la perpendiculaire 27° >5, on obtient la distance 
27°'92 



Ensuite pour Tautre route— 



L. A. T. 

5/°-4 43° 2 251*2 

65°-7 2*-68 



Distance, 27°*88 

65?>7 donne la valeur de L=24°»3. En ajustant les valeurs de la table a T=25°«2, 

on obtient TvJ = 68°'6, Tv,=60°*8, qui correspondent a des valeurs Lv 1 =2/°«4, 

Lv 9 =29 0, 2. Sur la regie a calcul les arguments 2 et 4, sur la ligne C, depassent 
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ments 2 and 4 on the C line overlap the interval (Lv f — Lv x ) on the D line, but they 
coincide by adding iw= *3 to each . 



c 


2+ -3 


D 

■ 


2/°-4 



2r-98(2°-68+-3) 



4+ -3 



24°-3 



2F-2 



which gives 2° -68 as the correction (hypoth.— perp.) 

Ex. 3. Find the Great Circle courses between Cape Horn and East Cape, New 
Zealand. (Raper, pp. 108-113.) 



Long. 
East Cape, . .. 178*36' E. 



Lat. 
S. 37° -40' 



Cape Horn, . . 67°/6'W. S. 55°-59' 



2A5°-52 t 



P=//4*-08' 



24° 
C. 

69°-8 



48°7 



//8°-5 



///°-5 



T=25°-3 
A. 
32° -8 

49°-9 



7°0 



26° 

C. 

67°-8 

43°-7 

///°-5 

//4°-/ 



2°-6 : : 2 : o'-7 



and 25° — 0°7 = 25°-3 = T. 



By regular computation the courses are 32°*43' and 49° '51% and the perpendicular is 
25°-20'. 

With the high Latitude of its vertex, this would be a dangerous course in the 
Southern Ocean. See section 18. 

16. When the ports are on opposite sides of the Equator it is necessary to take 
a point antipodal to one of them, forming thus a supplemental triangle, in which a 
polar distance, the perpendicular, and its opposite angle remain unchanged, while 
the antipodal sides and their opposite angles are the supplements of those in the 
original triangle, as in the example and figure. 

Ex. 4. Find the courses and distance between Diego Ramirez and Cape Lopatka. 
(Raper, pp. 109-113.) 





• 






32" 


34" 




Long. 




Lat. 


C. 


C. 


Cape Lopatka, . 


. . E. /56°-46' 


N. 


5l°-02? 


39°-5 


33° 6 


Diego Ramirez, 


. . W. 68°-43' 


s. 


56°-29' 


//° 


nonest 




22S°2? 

• 


50°-5 




/ 


P = I34°*3I' 




Error 


45TS 




■ 


Suppt- a 45°-29' 


5° 
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l'intervalle entre 2/°*4 et 29° -2, mais, an ajoutant .3 a chacun des arguments, leur dis- 
tance sur la regie devient a peu pres egale a l'intervalle (2/°«4 a 29*-2)> 



e 


2 + -3 


2°-98 (2°*68 + -3) 


4+ -3 


D 


2/°.4 


24°-3 


292 



on obtient done une correction 2°*68 e*gale a (2°'98— 3) et la distance devient 27°'88. 

Ex. 3. II s'agit de trouver la route sur le Grand Cercle entre le Cap Horn et le 
Cap d'Est, Nouvelle Zelande 



Cap D'Est, 


Long. 
. . l78°-36' E. 


Lat. 
S. 37°-40' 


24° 

C. 

69°-8 


2d° 

C. 

67°-8 


T 


=2*°-3 
A. 
32°-8 


Cap Horn, 


. . 67°- / 6' Ou. 


S. 5?-59' 


48°-7 


43°7 


- 


49°-9 


1 


24S°-52' 


118°* 


111° 5 






?**IU°0tf 




///°-5 


114° 1 = 


P 

2 : 






ro 


: 2°-6 : : 


°-7 



. \ 26° - 0°-7 = 25°3 =s T. 



Par le calcul rigoureux les routes sont 32°*43' et 49° -5/', et la perpendicuiaire est de 
25°-20'. 

Mais il faut observer que cette route serait dangereuse dans la mer antarctique : 
vu la forte Latitude du sommet de la courbe. Voyez par. 18. 

16. Lorsque les deux ports sont, Tun au nord, l'autre au sud de l'Equateur il de- 
vient necessaire d'employer l'antipode de Tun pour former un triangle supplemental 
dans lequel on ne change rien a une distance poiaire, a la perpendicuiaire et a son 
angle oppose ; mais dans lequel les cotes antipodales et leurs angles opposes devien- 
nent les supplements de ceux du premier triangle, comme dans l'exemple et la figure 
8uivants. 

Ex. 4. On desire trouver les routes au compas et la distance sur le Grand Cercle 
entre Diego Ramirez et le Cap Lopatka. 



Long. Lat. 

Cap Lopatka, . . . c E. /56°-46' N. Sl°-02 f 

Diego Ramirez, . . , Ou. 68°-43f S. 56°-29' 



225°-2? 
P = /34°-3/' 



32° 

C. 

39°-5 

If 



50°-5 
45°-5 



34° 

C. 

33°6 

nonest 



Sup.= 45°-29 f 



Erreur 5°» 
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It is evident that the perpendicular must be between 3? and 33*5. Assume it as 
33°, and interpolating with help of the last table, the process will be :- • 




Lat 
5I°0 

56°-5 



33* 

C. 

36°7 

//••/ 

47°-8 

4 

P = 45°-5 



2°3 



lir The sum of the values thus found being 
still in excess, shows that the assumed 
perpendicular 33° is somewhat too 
small. The adjustment may be made 
by slide rule, as above shown, or, per- 
haps, more conveniently as follows :— 
The values of C near limit being 
nearly as the square root of their argu- 
ment distance from limit, the variations 
on the values will be nearly inversely as 
these square roots, that is, in the present 
case, as / to the JTi. This gives 0°-5 and /°8 as the apportionment of the error 
2°>3. The segments of P would thus be 36°-2 and 9° 3, corresponding to c ' 
Then, with the Latitude in L and the segments of P, the polar angle in A, C gives 
the courses and T the segments of distance. 



Cape Lopatka, 
Diego Ramirez, 



Lat. 



SI°-0 
56°-5 



P. 






Courses. 


T. 


Coraj 


>tts 


A. 


C. 












36°-2 


60°-5 




/ 19°-5 


2l°-8 


68° 


•2 


9°-3 


82°3 


or 


9T-7 


5°-/ 


84° 


•9 



2&-9 I53 ? -I Distance. 



By regular computation the courses are 82*-IO', 60°'27 , i the perpendicular is 33*'1&, 

and the distance is 1 53° '07' '7* 

Ex, 5. Find the courses and distances on the Great Circle between the Cape 
of Good Hope and Hobart Town, Van Diemen's Land. (Riddle, pp. 65 ; Raper, 

P- "3-) 



Cape of Good Hope, 
Van Diemen's Land, 
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Long. Lat. 

E. I8°>24 S. 34°-4 

E. !47°-26 / S. 42°-9 



P = I29 c 



28° 

C. A. 

68°-7 54°-7 

39°-9 



60°>3 



129' 



INTRODUCTION. 



II est evident que la perpendiculaire doit Stre entre 32° et 33\*. Supposons que ce 
soit 33" alors en intercalant ayec l'aide de la table sur la derniere page on aura : — 





33° 


Lat. 


C. 


5l°-0 


36°- 7 


$6°5 


//'./ 



47°-* 
45° -5 

Erreur 2°-3 

* 

Puisque la somme des valeurs excede encore la valeur du supplement de P la perpen- 
diculaire doit encore £tre trop petite. La correction peut se faire a l'aide de la regie 
a calcul, ou peut-6tre mieux de cette maniere-ci. 

Les valeurs de C pres de la limite sont presque proportionnelles a la racine 
carree de leur distance de la limite, les changements de valeur sont done a peu pres 
en raison inverse de ces racines carrees : dans le cas donne*, en proportion de / a sfTJ. 
Nous avons done 0°«5 et /°»8 pour les deux parties de l'erreur 2 9 '3. Les segments de 

P seraient 36°*2 et 9°-3 pour q Ensuite, en entrant la table avec les Latitudes en 

premiere colonne et les segments de P, Tangle polaire, en colonne A, nous aurons les 
routes dans la colonne C et les segments de distance par l'argument supe*rieur T. 

T. Complts. 

2l°-8 68°'2 

5°-/ 84°.9 





Lat 


P. 


Routes. 






A. 


C. 


Cap Lopatka, . 


5/°-0 


36°-2 


60° -5 //9°-5 

All 


Diego Ramirez, . 


St°-$ 


9°-3 


82°-3 97°-7 



26°-9 153°- 1 Distance. 

Par la m&hode rigoureuse les routes sont 82°- /0', 60**2? \ la perpendiculaire est de 
33°t0', et la distance ^•O/'Z. 

Ex. 5. On veut chercher les routes au compas et la distance sur le Grand Cercle 
entre le Cap de Bonne Esp&ance et Hobart Town, terre de Van Diemen. 

I28 9 
Long. Lot. C. A. 

Le Cap de Bonne Esperance, . E. 1 8° -26' S. 34°«4 68° -7 34°-7 

Terre de Van Diemen, . . . E. /47°-26' S. 42°-9 60°-3 39*9 

P = 129' «* /29* 

165 



INTRODUCTION. 



Lat. 


A. 
C. 


T. 


Lat 


C. 
A. 


T. 


34°-4 


68°-7 


50°-3 


34°-4 


34°-7 


50°-2 


42°- 9 


60°>3 


39°-5 


42°-9 


39°-9 


39°-5 




Distance, 


a9°-a 




Distance, 


89°-7 



It is evident that on the Great Circle the co-latitude of the vertex is 28°, and that the 
segments of the polar angle are 68°-7 and 60°*3, and that the courses are 34°*7 and 
39° -9. Transposing A and C we have in T the segments of distance. 

Great Circle Sailing not exceeding a Limited Latitude. 

17. The course on a Great Circle, while it gives the shortest distance, goes some- 
times to a Latitude inconveniently high, as in Examples 3 and 5, and always higher 
than that by Mercator's Chart. From considering that a Great Circle course when pro- 
jected on Mercator's Chart has a somewhat circular form, Mr Fisher devised a method 
for representing a course within a limited Latitude by drawing on the chart a circular 
arc of large radius, so as to pass through the ports and touch the given parallel. 
Raper, p. 126, notices it approvingly, and in Riddle's " Navigation," p. 65, &c, the 
details of the method, applied to the present Example 5, are given at formidable 
length. 

1 8. It is proper to show how the present table gives an easy solution of such a case. 
v. Here the condition is that the Latitude is not to exceed 50°. It is obvious that 

from each port the shortest course to Latitude 50° will be on a Great Circle, and 
that the intermediate portion may be run down on that parallel. 



dSS9 




As the Latitude is not to exceed 50°, with the co-latitude 40° at top, and with 
Latitude 34°-22 (34° -4) on the left, A gives 5l°-2 as the course from the Cape, and 
C gives 54°-9 as the difference in Longitude at which it will reach the vertex ; and, 
in like manner, 61° -3 is the course, and 38° -8 the difference in Longitude from the 
other port, as shown below and in the figure. 



40° 






Lat. A. C. 


Lat 


A. 


34°-4 Sl°>2 54°-9 


For . . 34° -4 


54°- 9 


42°-9 6/°-4 3S°-3 


Distance 42°- 9 


38°8 
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T. 



27°2 



Lat. 



42-5 or 34°-4 



42-9 



c. 


T. 


5I°2 


42°-5 


6/°-4 


27°-3 



introduction: 



Lat. 


A. 
C. 


T. 


34°-4 


68°7 


50°-3 


42°-9 


60°-3 
Distance, 


39°5 




89°>8 



Lat. 


C. 
A. 


T. 


34°-4 


34°-7 


50°-2 


42°-9 


39°-9 


39°-5 



Distance, 89* -7 



Dans cet exemple il est evident que la perpendiculaire, ou la co-latitude du soramet 
d'arc est exactement 28°; puisqu'il n'y a pas d'erreur entre P et la difference des 
valeurs de C. 

On obtient la distance en transposant les valeurs de C a A et reciproquement 
pour avoir les segments de la distance dans 1'argument superieur T. 



Methode X Employer lorsque le Grand Cercle ne doit pas d£ passer une 

Latitude donnee. 

17. Le chemin sur un Grand Cercle est toujours le plus court; mais en certain cas 
il conduirait le vaisseau dans des Latitudes d'une hauteur qui pourrait presenter 
de graves inconvenients comme dans 1'Exemple 5, et l'Exemple 3. Le sommet de la 
courbe donne toujours une plus forte Latitude que la route obtenue au moyen d'une 
carte r^duite (Mercator). Mons. Fisher, ayant remarque que la projection dun Grand 
Cercle sur une carte recluite avait a peu pres la forme d'un Cercle, proposa de ^pre- 
senter un chemin limits a une Latitude donnee par un arc de cercle, a grand rayon, 
qui passerait par les deux ports et toucherait au parallele de Latitude prescrite. 
L'ecrivain Raper en fait mention avec approbation, et Mr Riddle, dans son ouvrage 
sur la navigation, en donne longuement les details pour l'Exemple 5 que nous venous 
de donner. 

18. Nous allons demontrer que, par la table, on peut trouver facilement tons les 
renseignements necessaires pour accomplir le trajet Dans l'Exemple 5 la Latitude ne 
doit pas depasser le parallele de 50°. 

II est evident qu'un arc de Grand Cercle offre le plus court trajet de chaque port 
au parallele present et que ce parallele servira de route pour la portion interme- 
diaire. 

Entrons dans la table avec la co-latitude 40°, en chef, et la Latitude de depart, 
34° -22 ou 34°*4, a gauche, la colonne A donne 51° -2 pour la route du Cap de Bonne 
Esperance, et C donne 54°* 9 pour la difference de Longitude ou la route atteindra le 
parallele donned De meme pour l'autre port, on aura une route de 61° '3, et une 
difference de Longitude de 3 8° '8 : ainsi qu'il suit 



40° 
L. A. C. 

34°-4 5I°2 54°-9 
42°-9 6/°-4 38°8 



L. A. T. L. C. T. 

Pour la . 34°-4 54°-9 42°-5 ou 34°-4 5l°-2 42'* 

Distance 42°-9 38°-8 27°-2 bien 42°-9 6l°-A 27°-3 
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At the Cape the polar angle to the vertex is 54° -9, and at Van Diemen's Land 38P-8, 
the sum of these subtracted from 129° leaves 35° -3 = 1359 miles as the distance to be 
run on the parallel of 50°. By the second use of the table we have 42° -5 and 27° -3 as 
the Great Circle segments of the course. These together make 69° -8, or 4/90 miles, 
to which adding 1359 we have 5549 as the length of the composite course, or 162 
miles more than on the Great Circle. The elements for protracting the course at 
every 2° of Latitude are given by the table. 



Cape of Good Hope, 





Angles on 
the Rhumb. 


Long, from ' 
Vertex. 




Lat 


A. . .. 


40° ... C. 


Long. 


o 





o 





34-4 


512 


54-9 


/8-4 


36 


52-6 


52-4 


209 


380 


547 


490 


24-3 


40-0 


570 


45-2 


28-1 


420 


59-9 


40.9 


32-4 


440 


63*3 


35 9 


37-4 


46-0 


677 


297 


43*6 


490 


73-9 


21-3 


52-0 


500 
500 


90-0 
90-0 


• • • • 

35-3 

• • • • 


73 3 

108-6 


480 


73-9 


21 3 


129-9 


46-0 


677 


29-7 


138-3 


440 


633 


359 


1455 


42-9 


61 3 


38-8 


147-4 



Van Diemen's Land, . . 

The successive Longitudes are found by adding the successive differences between the 
Longitude from Vertex of the port of departure and that of the Latitude m to the 
Longitude of the port. 

Ex. 54°-9 — 4? -2 = 9°-7 + l8°-4 = 28°-/ (for Latitude 40). 
Beyond 50° Latitude we have only to add in the successive Longitudes from vertex. 
If these results be compared with those given in Riddle by Fisher's method, the sav- 
ing of labour by this method will be evident. 

19. Besides these uses of the table, there are some others which may now be 
indicated briefly. As these uses have been developed beyond the object for which 
the table was first made, it may be useful to explain more fully the principle on which 
they depend. 

20. When the hypothenuse and perpendicular are the given parts of a spherical 
triangle, the other parts are found by the formulae — 

sin A = sin T cosec R = sin T sec L, 

cos b = sec T cos R = sec T sin L, 

cos C = tan T cot R = tan T tan L, 

in which L is put for the complement of the hypothenuse, 

and the other letters have the signification given in the figure. 

It is evident from the formulae that the parts found by the first 

and second expressions are complements to each other with transposed arguments. 
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Pour le Cap de Bonne Esperance Tangle polaire au sonunet est de 54**9, et pour la 
Terre de Van Diemen, Tangle polaire est de 38° - 8; en soustrayant leur somme 93° -7 
de 129°, la difference de Longitude entre les deux ports, on obtient 35° -3 ou 1359 
milles pour la longueur de la route sur le parallele. Pour les routes sur les Grand 
Cercles nous avons des arcs de 42°»5 et de 27°-3. Leur somme est egale a 69° -8 ou 
4/90 milles, nous avons done une distance totale de 1359+4190=5549 milles pour la 
route composee qui est plus longue que le chemin sur le Grand Cercle de 162 milles. 
On trouvera, dans la table, les elements n^cessaires (de deux en deux degres de 
Latitude) pour tracer la route sur une carte r&luite. 



Cap de Bonne Espe'rance, 





Routes au 
Compas. 


hong, du 
Sommet. 




Lat 


A. ... A.Q ... \^t 


Long. 


o 


e 


e 


e 


34-4 


51 2 


54-9 


184 


360 


52-6 


52-4 


20-9 


380 


54-7 


49-0 


24-3 


400 


570 


45-2 


28-1 


42-0 


59-9 


40-9 


32-4 


44-0 


63-3 


35-9 


37-4 


46 


677 


29-7 


43-6 


48 


739 


21-3 


520 


500 


90-0 


• • • • 

35-3 

m • • 


73-3 


50 


90-0 


108-6 


480 


73-9 


21.3 


1299 


460 


677 


297 


138-3 


440 


63-3 


35-9 


1455 


42-9 


61-3 


38-8 


147-4 



Terre de Van Diemen, 



Les Longitudes successives se trouvent en ajoutant la difference entre, la Longitude da 
sommet pour le port du depart et celle de la station d'arrivee, a la Longitude du port ; 
pour la Latitude 40° on a 54°-9— 45°-2= 9°-7+ /8°-4=2«°-/ . Au dela de 50° on n*a 
qu'a additionner successivement les arcs de Longitude du sommet On verra que 
cette me'thode est bien moins laborieuse que celle de M. Fisher telle qu'elle est 
donnee dans le traite* de navigation de M. Riddle. 

19. On peut encore faire usage de la table pour re'soudre des questions que nous 
allons indiquer brievement, apres avoir explique le principe dont elles dependent. 

20. Quand on a pour donnees Thypothenuse et la perpendiculaire d'un triangle 
sph&ique les autres parties se trouvent par les formules — 

1 

sin A as sin T cosec R = sin T sec L, 
cos £ = sec T cos R = sec T sin L, 
cos C = tanT cot R = tan T tan L» 

dans lesquelles L indique le complement de Thypothenuse et les autres lettres ont la 

signification donnee dans la figure. On peut observer que, dans les deux premieres 
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From these formulae, involving the several parts, the rules for all the other cases may 
be derived by proper substitution, and in this way the canon made for this case 
becomes applicable for all cases of right-angled spherics. 

21. By means of a perpendicular, all cases of oblique spherics are reducible to 
those of right angles, and this table (or rather that of which this is an abridgment) 
has been used in the regular way for the common and troublesome case of " the sides 
and contained angle," with results sufficiently exact, but obtained with so much 
trouble as evidently to be practically useless at sea. 

22. The application of the table to oblique spherics in the regular way being 
hopeless, I thought that possibly it might yet be practicable in some non-regular way. 
Keeping to the case of the sides and contained angle, it occurred to me, that instead 
of taking the perpendicular as usual to one of the given sides, I might take it from 
the given angle to the unknown side, and try what that would lead to. I had thus 
the given sides as the hypothenuses of two triangles having a common perpendicular, 
for finding which I had this condition, that the sum or the difference of the angles 
between the hypothenuses and perpendicular should be equal to the given angle. 
This in a common way is insoluble ; but the particular case being that in Raper, of 
St Helena to Cape Horn, with the perpendicular falling outside the triangle, the 
table (as first made) for Amplitude in Arc and Ascensional Difference (Dasc) in time 
gave the means of finding the required difference of Longitude by the difference of 
two tabulated values. This opened up the way : but to serve conveniently for cases 
with the perpendicular falling inside the triangle, the table had to be written out 
again with the contained angle itself in arc, instead of (as at first) with its comple- 
ment in time. 

23. In Great Circle sailing, for which the table seemed most likely to be 
useful, precision to minutes being unnecessary and practically inconvenient, the table 
was once more written out in arc, true to the nearest tenth of a degree : in which 
form, serving among other purposes for Great Circle sailing, and for the cognate case 
of finding Azimuth by Latitude, Declination, and Hour Angles (elements usually 
available at sea), it was, along with some other tables, got ready for publication. It 
then occurred to me, as an after thought, that as the table with degree arguments 
occupied several pages, it might be convenient and sufficient for shaping daily the 
Great Circle course, to give it with arguments to 2°, and thus on two good-sized pages 
to have the whole in view on turning a leaf. 

24. On applying the abridged table to the examples in Raper, the cases came 
more frequently near the limit, and the second differences being four times as large, 
it seemed at first that the table would be unworkable ; but on considering that in the 
greater part of the table, near the limit the variations from limit value were nearly 
proportional to the square roots of the argument distance from limit, it became, as 
has been shown, practicable and easy, by means of the C D lines of the slide rule to 
interpolate in what, at first, seemed the worst cases. 

The seeming difficulties being fairly disposed of in this way, the table on the last 

page was made as a substitute when a slide rule might not be available. 
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formules, les valeurs'cherchees sont complementaires Tun a 1' autre et que les arguments 
sont transpose's. 

De ces trois formules on peut done deduire celles pour tous les autres cas, en 
mettant les changements convenables. Ainsi la table peut s'appliquer a tous les cas 
des triangles spheriques et rectangles. 

21. En menant une perpendiculaire, tous les cas des triangles spheriques obliques 
se resolvent de meme que les triangles sphenques rectangles. La table, ou plutot une 
autre dont celle-ci est un abrege\ a 4t6 employe selon les regies pour le cas frequent et 
embarrassant des deux cdtes et de Tangle contenu. Les resultats e*taient assez exacts ; 
raais le proceed e*tait trop laborieux pour Itre utile en mer. 

22. II a done fallu chercher une me'thode irreguliere pour re'soudre les triangles 
spheriques obliques. Ayant en vue ce mime cas des deux cdtes et de Tangle inclus, 
nous avons essaye de raener la perpendiculaire de Tangle donne* au cdte* inconnu ; au 
lieu de la mener, comme a T ordinaire, a un cdte^ donne'. De cette maniere nous avons 
les cdtes donnes pour hypothenuses des deux triangles et une meme perpendiculaire 
pour les deux. Pour chercher la perpendiculaire nous avons la condition que la 
somme ou la difference des angles, formed par les hypothenuses et la perpendiculaire, 
doit etre egale a Tangle donne. On ne peut resoudre ce cas par les regies ordinaires ; 
mais dans un cas special, celui du trajet de Tile de Sainte Helene au Cap Horn, la 
perpendiculaire extant hors du triangle, nous avons reconnu que la table dans sa forme 
originale (pour Tamplitude en arc et la difference d'ascension (Dasc) en temps) four- 
nissait une solution de la difference de Longitude en cherchant une difference corre- 
spondante entre deux valeurs successives de la table. Nous trouvant ainsi sur la 
trace, nous avons reconnu la necessity de recopier la table avec Tangle inclus mime, en 
arc, au lieu de son complement, en temps. 

23. Vu que, pour naviguer sur le Grand Cercle il n'etait pas besoin de donner les 
minutes de degres, nous avions d'abord reclige' la table en degrees et dixiemes de degre^ ; 
mais avant de Timprimer il nous a paru etre plus commode de ne donner les argu- 
ments que de deux en deux degres, vu que les tables occupaient plusieurs pages et 
que par ce changement on n'aurait a toumer qu'une seule page. 

24. Ensuite, en essayant les exemples donne's dans le traite de Raper la plupart 
des cas se trouvant pres de la limite (90°) oil les differences sont tres grandes : nous 
avions craint que la table ne ffit pas serviable. Cependant, ayant remarqu^ que les 
differences eteient presque en proportion de la racine carree de la distance de Targu- 
ment de la limite, nous avons trouve' une solution assez facile au moyen des lignes C D 
de la regie a calcul, ou au moyen de la table sur la derniere page, quand la regie 
manque. 

25. Pour obtenir les Azimuts on emploie la table de la mime maniere que pour 
chercher les routes sur le Grand Cercle, mais au lieu de la Latitude du port d'arriv& 
on emploie la Declinaison de Tastre observe. Le proceed est court et simple, mais 
demande un peu d'habitude. Nous avons done reconnu que le proce'de' n'etait pas 
propre a un usage ordinaire en mer et nous avons calculi les tables d'Azimut que 
nous publions maintenant 
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25. For finding Azimuth, the table is used in the same way as for finding the 
Great Circle course, the only difference being that, instead of the Latitude of the port 
to be reached, we must use the Declination of the object observed. The process, 
though simple and short, is yet one requiring some skill not always available. I felt, 
therefore, that it was not altogether the sort of table for common use at sea by any 
one, and thereupon set about the construction of the Azimuth Tables now published. 

26. Having shown at length how the table may be used for the case of two sides 
and the contained angle, it may now be shown that it may be used also for finding 
the angles from the sides. 



Given the sides to find the Angles. 

. 1 st With the complements of the sides in T take out for two adjacent terms L, 
to which the values in A, by their difference or sum, give near values of the third 
side or of its supplement, and with the differences adjust the proper value of L. The 
corresponding terms in A give the co-segments of the third side. The adjusted 
value of L is the perpendicular. 

2dly. Then transposing the arguments L and A with the complement of the 
sides on the left, the values for the adjusted perpendicular give in A the angles at 

the base, and in C the 
segments of the vertical 
angle. 

27. The adjacent figure 
represents a spherical tri- 
angle, having its sides 
38°, 50°, 68°, with the 
several parts computed 
strictly, by means of 
which the results by the 
Pantaspheric table may 
be compared and tested 
in the several ways in 
which it may be used, as 
in the example follow- 
ing:— 
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26. Nous avons deja donne la solution du probleme des deux c6te's et de Tangle 
inclus et n'avons qu'a indiquer la maniere d'employer la table, pour chercher les angles 
quand les c6tes sont donnas. 

On entre dans la table avec les complements des cotes en chef (T) et on cherche 
deux valeurs successives dans la colonne qui doivent approcher par leur somme ou 
leur difference au troisieme cote, ou a son supplement. Ensuite, au moyen des dif- 
ferences, on intercale une valeur plus exacte pour L. Les valeurs correspondantes a 
celle-ci dans les colonnes A seront les complements des deux segments du troisieme 
cote, et la valeur corrigee de L donne la perpendiculaire. Ensuite, en transposant les 
arguments L et A, et en prenant les complements des c6t& dans la colonne a gauche 
on obtient sous T = L corrigee, les angles a la base sous A, et sous C les deux angles 
au sommet de la perpendiculaire. 

27- La figure represente un triangle spherique ayant des c6tes de 38°, 50°, 68°, 
dont les differentes parties ont ete' calculees selon les regies rigoureuses. On pourra 
les comparer aux r&ultats obtenus par la table et donnas dans les exemples suivants. 
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Two sides and contained angle. 



Deux cotes et Tangle Indus. 



ZS=50° PZ=38° Z=/06°-/4'-6 
a=40° \=52° 73*-AS 



Third side. 

Le troisieme cote. 



Z. 

l06°-25 



L. T. 28° T. 30° 

C. C. 
40° 63°-5 6/°-0 

52° 47°-/ 42°-4 



lW°-6 /03°-4 
/03°-4 1 06' -2 



T = 29°-2 
C. A. 
62° -0 39°-5 = S 

44°-3 52°-5=P 



/06°=Z 



7°-2:—2°8::2 : — o°-8 

{•77 exact). 



L. A. T. 
40°-0 62°-0 A2°S 
52°-0 U°-3 25°-5 



C. T. 
39°-5 42°-6 
52°-5 20°-3 



68°-0 = PS = 67°-9 



T=47°-2 L. 

A. 
Z 73°-7 a40°-0 



R. 



Third side by rule of sines 

Le troisieme c&te par la regie des sinus P S2°'S d22°«0 68° p 



T=36°-2 L. R. 
A. 

Z 73°>7 *52°0 

S 39°-5 d22°-0 68° p 



PS = 68° ZS =50° S=39°-36-4 
d=22° a=40° 39°-6 



S. 
39°-6 



L. T.46° T.48 e 

C. C. 

22° 65°-3 63°-3 

40~29°-7 2J°-3 



35°-6 *2°-0 
A2°-0 39°-6 



T=47°-25 
C. A. 
64°-0 52°5=P 

24°-4 73°-6 



/J96°-4=Z 



6°-4:-2°-4:: 2: -o°-75 

(-65 exact).* 

sin A 1 cos L x = sin A a cos L a 
sin A t sec L 9 = sin A 9 sec L x 



L. A. T. 
22°-0 64°-0 56°-2 
40°-0 24°-4 /8°-2 



C. T. 
52°-5 56°-4 
73°-6 l8°-3 



38°-0 = PZ = 38°-/ 



T. 
A. 



R. 



. S 39°-6 d22°-0 

. Z 73°-6 \52°-0 38° f 



T. L, R. 
A. 

S 39°-6 a40°-0 

P 52°-5 \52°-0 38° $ 



* The perpendicular here differing little from the side, the case is unfavourable and the 

result faulty, for the reason given in section 4. 

* La perpendiculaire etant peu eloignee du c&te, le cas n'est pas favorable et le resultat 

n'est pas juste, pour la raison donnee au section 4. 



PS = 68° PZ=38° P=52°-29-3 
d=22° \=52° 52°-5 



P. 
52°-5 



L. T.34° T.36 

C. C. 

22° 7A°-2 72°4 

52~30°'3 2l°-6 



J 



43-9 5t°-3 
5 1 - 3 5 2°- 5 



T=36°-25 
C. A. 
72°-6 39°-6=S 

20°-2 73° 7 



I06°-3 = Z 



8°6: + i°-2:: 2 : + o°-28 

^____ («24 exact). 

On slide rule. Sur la regie a calcul. 

a=40°-0 Dec. 22°- | cos 

sin 



P=52°-5 
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Z 73° 8 I 



L. A. T. 
22°-0 72°-6 62°-3 
52°-0 20°-2 1 2° -3 



C. T. 

39°-6 62°-3 
73°-7 l2°-3 



50°-0 = ZS = 50°-0 



T. L. R. 


T. L. R. 


A. 


A. 


P S2°>5 d22°-0 


P 52°-5 X52°-0 


Z 73° -7 a40°-0 50° z 


S 39°-6 a40°-0 50° z 
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The three sides. 


Les trois c6te*s. 


PS = 68° 
112° 


ZS= 50° PZ= 38° 
a=40° \=52* 


The ang 
Les angl 


es. 
es. 


P T. 
68° a-40° 

//2 # \52° 


L. 28° L. 30° 
A46°-7 A47°-9 

A 63°-2 A 65°-5 


L. 29°' 2 Segments. 
A47°-4 42° -6 

A 64°-6 25°-4 


L. 
40° 

52° 


T=29°-2 
A. C. 

39°.6 = S 62° 
52°-6 = P 44°-3 




/09°-9 //3°»4 
H3°-4 U2°-0 


68°-PS 


/06°-3-Z. 












3° -s : — /°-4 : 


: 2 : 0°-8 (-77 exact.) 




PZ=38° 


PS = 68° ZS= 50° 
d=22 p a=40° 






T. 
yp d22° 

38° a 40° 


L»46° L.48° 
A32°-6 A34°-0 

A67°-7 A73°-9 

35°* 1 39°-9 
39°-9 38°'0 

4°-8 : — j°-9 : 


L. 47°» 2 Segments. 
A33°-4 5f'6 

A 7/°-4 l8°-6 


L. 
22* 

40° 


T=47°-2 
A. C. 

52°-4-P 4°-/ 
73°-6 24°-6 




38° PZ 38° 


106° 4=Z 39°-5=S. 




: 2 : — 0°-79* (-65 exact.) 





* See note on opposite page. 

* Voyez la note sur la page en face. 



ZS =50° PS = 68" PZ= 38° 
d=22° \=52° 



z 
50* 















T=36°-25 


T. 


L.34° 


L.36° 


L. 36°-25 


Segments. 


L. 


A. C. 


d22° 


A26°-9 


A 27* 6 


A27°-7 


62°-3 


22° 


39°-6 = S 72°-7 


*52° 


A7/°-9 


A 76°-9 


A77°-7 


l2°-3 


52° 


73° 8 20°-2 



45°0 
50°-0 



49°-3 



ZS S0°-0 



/06°-2=Z 52°-5=P. 



50 



5°-0 : + 0°-7 : : 2 ! + 0°-28 (-24 exact.) 



* One of the tabular results differs little from the given value ; this counterbalances the 
unfavourable condition of the small difference between the perpendicular and the given side. 

* L'un des r&ultats de la table differe peu de la valeur donnee, ce qui balance la condi- 
tion deTavorable da peu d'&oignement de la perpendiculaire du c&te* donne\ 
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28. As another example, it may be interesting to find the angles of the triangle 
whose sides are ZS = 60°, ZP= 70°, PS=W°. These found by the regular method 
are P= 6/ -34', S = 72°-35'-4, Z= 89°-49'. The segments of PS are 52°-36' and 27° 2A' 
by the perpendicular 55°-43'-5 from Z. With these we may compare the results 
obtained by the table. 



80° 
100° 



70° 


T. 
\20° 


L54° 

A. 

35° 6 


L56° 

A. 
37°-7 


L= 
A. 

37°-4 


55°7 
C. 

52° -6 


L. 
20° 


T=55°-7 
A. C. 
6/°-5 = P57°-7 


60° 


a 30° 


58°-3 


63°-4 


62° 6 


27°>A 
80°-0 


30° 


72° 6 = S 32°/' 




• 93° • 9 


I0t°'l 


89° -8 






/0/°-/ 


100° 











r-2i - r-i 1:2°: -o°-3. 

* By last tabic. 

The angle Z being only / /' from a right angle, the perpendiculars from S and P will 
differ from the sides by the insensible quantities 2" and 3". With such differences, 
between hypothenuse and perpendicular, solutions, obtained with logarithms to seven 
places, would be altogether unsatisfactory. Nevertheless, the small table furnishes 
what may be considered remarkably good results in a very simple way. 

With co hypothenuse 10° at top, and the perpendicular 60° and 70° on left, we 
have in A 20°-3 and 30°*5 as the co-bases, showing that the perpendiculars fall 0°-3 
and 0°-5 within the triangle, the adjacent angles in C are 72° '2 and 61° respectively. 
The angles of the principal triangle are obtained by adding to these the small seg- 
ments given by the perpendiculars 0°-3 and 0°-5 to the hypothenuses 60° and 70° thus 
to co-hypothenuse 30° in L, perpendicular 2° at top, we have in A 2°*3 (or /°-/5' 
for /), 3/ 10 of which= 0° -35 added to 72° -2 gives 72° -55 as the value of S, and in like 
manner to co-hypothenuse 20° we have in A 2°-/, to which for 0°*5 the proportional 
part 0°-52 added to 61° gives P=6/°-52. 

29. It has been shown that the Azimuth table may be used' for finding Altitudes 
not exceeding 30°» It may be shown that, by using the two tables together, the 
method maybe extended generally. I suppose that the Azimuth by table will, in 
most cases, be true to less than half a degree, or to little more than a quarter of a 
degree in the heavens; but taking it as found, proceed thus — Convert the Hour Angle 
in time unto arc, and with the Declination in L find column T where A gives the 
converted Hour Angle, then the Azimuth found in the same column gives in L the 
Altitude. 

Resuming an example already given — 

In Latitude 52° Declination + 22° at H.A., 3-30 =52° -5, the tabular Azimuth is 
73°-8=72 + &x3. 

T=4r-2. 
A. 

52°5 

Alt. 40° . 73° -8 by last table. 
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28. Nous donnons encore un exemple interessant : un triangle dont les c6tes 

sont ZS = 60°, ZP = 70°, et PS = 80% aura selon le calcul rigoureux les angles. 

P= 6/°-34', S = 72°-35'-4, Z= 89° -49'. Les segments de P seront aussi de 52°>36' et 

de 27°'24f et la perpendiculaire menee du Point Z, sera de 55°'43'*5. Maintenant par 

la table on aura. 

L=54° L=56° L=55°- 

A. 

37°-4 



80° 
100° 



70° 
60° 


T. 

\20° 

a 30° 


L=54° 
A. 

35°-6 
58°-3 


L=56 
A. 

3T-7 
63°-4 




93°-9 
10I°-I 


/0/°-/ 
/00°-0 



62°-6 



Segts. 
C. 


L. 


T55°-7 
A. C. 


5 2° -6 


20° 


6I°S = P 5T.7 


27°-A 


30° 


72° 6 = S 32 -/ 1 


80°-0 


Z = <?9°-8 



7-2: — / •/ 1:2°: - o-3. 

* Par la derniere table. 
Comme Tangle Z ne diffe're d'un angle droit que de //' les perpendiculaires menees 
de P ou de S ne s'ecarteront des cdtis que par les petites quantites 2" et3 ". On 
n'obtiendrait, meme en employant des tables de logarithmes a sept places, qu'une solu- 
tion peu satisfaisante. Cependant la table donne par un procede assez simple des 
resultats remarquablement corrects. 

En prenant T = 10 = co-hypothenuse en chef et les perpendiculaires 60° et 70° a 
gauche on trouve sous A 20°'3 et 30°-5 pour les complements des segments de base, 
ce que demontre que les perpendiculaires tombent au dedans du triangle de 0°'3 et 
0°'5 et les angles contigus sous C, sont de 72° '2 et de 6/°«0 respectivement On 
obtient les angles du triangle donne en ajoutant aux prex^dents les petits segments que 
correspondent aux perpendiculaires 0°'3 et 0°-5 menses aux hypoth^nuses 60° et 70°. 
C'est-a-dire pour la co-hypothenuse 30° en L et la perpendiculaire 2°, en chef, nous 
avons sous A 2° -3 (ou /°-/5 pour /°) et les xVde /°-/5 donnent 0°*35, qu'il fautajouter 
a 72°'2 pour obtenir 72°-SS pour la valeur de S. Et de meme pour la co-hypothenuse 
20° nous avons, sous A, 2°*/ dont la partie proportionnelle a 0°'5 sera 0°'52 qu'il faut 
ajouter a 61° pour obtenir P = 61° '52. 

29. Nous avons deja demontre que la table des Azimuts peut §tre employe a 
trouver les hauteurs moindres que 30° • En combinant l'usage des deux tables on peut 
rendre la solution generale. On peut supposer qu'a l'ordinaire les Azimuts trouves 
par la table seront justes a un demi degre pres ou a un quart de degre dans les cieux; 
mais quelqu'il soit, il faut agir de la maniere suivante. Convertissez l'Angle Horaire 
en arc. Ensuite, avec la Declinaison dans la colonne L, cherchez la colonne T oil 
se trouve, sous A, l'Angle Horaire convertie. Alors en ligne avec l'Azimuth, sous 
A, dans cette meme colonne T on trouve, dans L la hauteur demandee. 

Reprenons un exemple deja donne : — 

h. m. 

Lat. 52°, Declin. + 22 t Angle Horaire 3-30 = 52° -5, l'Azimut par la table est de 

73°-8 =72 + &x 3. 

L. T = 47-2 
A. 
D<fc. 22 525 

Alt 40 73 '8 (par la derniere table). 
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30. These explanations and examples may suffice to show the various uses of the 
table; with proper care in the several processes, the results seem to be trustworthy to 
about a quarter of a degree, and this is as much as can be expected when spherics 
without logarithms are comprised in so small a compass. 

ROBERT SHORTREDE. 

1S68. 
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30. Ces explications et ces exemples suffiront pour montrer les differentes manieres 

de se servir de la table. Avec an pea de soin on pourra obtenir des resultats a un , 

quart de degre pres et cela paralt £tre toute ^exactitude a laquelle on peut s'attendre 

en faisant usage, pour le calcul des triangles spheriques, d'une table si concise, au 

lieu d*employer les logarithm es. 

ROBERT SHORTREDE. 
1868. 
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T. 

L. 

o 



2 

4 
6 
8 

10 

12 
U 
16 
18 

20 

22 

24 
26 
28 

30 

32 

34 
36 
38 

40 

42 
44 
46 
48 

50 

52 
54 
56 
58 

60 


2°. 
A. C. 


4 
A. 


o 

C. 


6°. 
A. C. 


8 
A. 


• 

c. 


10°. 
A. C 


12°. 
A. C. 


14°. 
A. C. 


16°. 
A. C. 


o 

2-0 

2-0 
20 
2-0 
20 

2-0 

2-0 
21 
21 
2-1 


1 
• 

90-0 

89-9 
89-9 
89-8 
89-7 

89-6 

89-6 
89-5 
89-4 
89-3 


o 

4-0 

40 
4-0 
4-0 
4-0 

4-0 

4 1 
4-/ 
4-2 
4-2 


o 

90-0 

89-9 
89-7 
89*6 
89-4 

89-3 

89-1 
890 
88-9 
88-7 

885 

88-4 
88-2 
88-0 
87-9 

87-7 

875 
87-3 
87- 1 
869 




6-0 

6-0 
60 
6-0 
61 


o 

90-0 

89-8 
89-6 
89-4 
89-2 


o 

80 

8-0 
8-0 
8-0 
8-1 

8-/ 

82 
8-2 
8 3 
8-4 

85 

8-6 
8-8 
8-9 
9-/ 

9-2 

9-4 

9-7 

9-9 

10-2 

10-5 

10-8 
11-2 
Ih6 
120 

12-3 

13-1 
137 
14-4 
15-2 

16-2 

17 2 
185 
20-0 
21-8 

24-0 

26-8 
30-3 
35-1 
42-0 

53-3 

90 


o 

90-0 


o 

100 


o 

90-0 

89-6 
89-3 
88-9 
88-6 

88-2 

87-9 
87-5 
87-1 
86-7 

86-3 

85-9 
85-5 
85-1 
84-6 

84-2 


o 

12-0 

12-0 
12-0 
12-1 
12-1 

12-2 

12-3 
12-4 
12-5 
12-6 

12-8 


o 

90-0 

89-6 
89-1 
88-7 
88-3 

87-9 

87-4 
870 
86-5 
86-0 

85-6 


© 

14-0 

14-0 
14-0 
14-1 
14-1 

14-2 

14-3 
14-4 
14-6 
14-7 

14-9 

15-1 
15-4 
15-6 
15-9 

16-2 

16-6 
17-0 
17-4 
17-9 

18-4 

19-0 
19-7 
20-4 
21-2 

22-1 

23-1 
243 
25-6 
27-2 

28-9 

31-0 
33-5 
36 5 
40-2 


o 

90-0 

89-5 
890 
88-5 
880 

87-5 

87-0 
86-4 
85-9 
85-4 

84-8 

84-2 
83-6 
83-0 
82-4 

81-7 

81-0 
80-3 
79-6 
78-8 

77-9 

77-0 
76-1 
75-0 
73-9 

72-7 

71-4 
699 
68-3 
66-5 


o 

160 

16-0 
16-0 
16-1 
162 

163 

16-4 
16-5 
16-7 
168 


o 

900 


89-7 
89-4 
89-2 
88-9 

88-6 

88-3 
880 
87-7 
874 

87-1 

86-7 
86-4 
86-1 
85-7 

85-3 

85-0 
84-6 
84-1 
83-7 

83-2 

827 
82-2 
81-6 
81-0 

80-4 

79-6 
78-8 
78 -0 
77-0 

7 5 9 

747 
73 3 
71-6 
69-6 

67-3 

64-4 
60-7 
55-7 
48-6 

37-2 




100 
10-0 
10-1 
10-1 

10-2 

10-2 
10-3 
10-4 
10-5 

10-6 

10-8 
11-0 
//•/ 
//•3 

//•6 


89-4 
88-9 
88-3 
87-7 


6 1 

6-1 
62 
6-2 
6-3 

6-4 

65 
6-6 
6-7 
6-8 

6-9 

71 
7-2 
74 
7-6 


88-9 

88-7 
88-5 
88-3 
88-0 

87-8 

87-6 
873 
87 -1 
86-8 

86-5 

86-2 
85-9 
85-6 
85-3 

84-9 

84-6 
84-2 
83-8 
83 3 

82-8 

82-3 
81-7 
81-0 
80-3 

79-5 

78-6 
77-6 
763 
74-9 

73-2 

7hl 
68-5 
65-1 
60-4 

53-4 

41-6 



87-1 

865 
85-9 
85 3 
84-7 

84-0 


2-1 

2-2 
2-2 
2-2 
2-3 

2-3 

24 
2-4 
25 
25 

2-6 


89-3 

89-2 
89-/ 
89-0 
88-9 

88-8 

88-7 
887 
88-5 
88 4 

88-3 


4-3 

4-3 
4-4 
4-5 
4-5 

4-6 

4-7 
4-8 
4-9 
5-/ 

5-2 

5-4 
5-6 
5-8 
6-0 


17-1 

17-3 
17-6 
17-9 
18-2 

18-6 

190 
19-4 
199 
20-5 

211 

21-8 
22-5 
23-4 
24-3 

25-4 

26-6 
28-0 
29-5 
31-3 


13-0 
13-2 
13-4 
13-6 

139 

14-2 
145 
14-9 
15-3 

15-7 

16-2 
16-8 
\7-4 
18-1 

18-9 

19-7 
20-7 
21-8 
23-1 

246 

26-3 
28-3 
30-7 
33-7 

37-4 

42-3 

49-0 

59-0 

90 


85-1 
846 
84-0 
835 

83-0 

82-4 
818 
81-1 
80-4 

79-7 

79-0 
78-2 
77-3 
76-3 

75-3 

74-2 
73-0 
71-6 
70-1 

68-4 

66-4 
64-2 
61-5 
58-3 
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49- / 

42-2 

31-5 




83-3 
82-7 
82 
81-2 

80-5 

79-7 
788 
78-0 
77-1 

76-1 

75-0 
73-9 
72-7 
71-4 


//•8 
121 
12-4 
12-7 

131 

13-5 
140 
14-5 
15-0 

15-7 

16-4 
17-2 
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19-1 

20-3 

21-7 
23-3 
25-3 
27-6 


83-7 
83-2 
82-6 
82-1 

81-5 

80-9 
80-2 
79-5 
78-7 

77-9 

77-0 
76-0 
74«8 
73-6 

72-2 

70-6 
68-8 
66-7 
64-1 


86-6 

86-4 
86- 1 
85-8 
85-5 

85-2 

84-9 
84-5 
84-0 
83-6 

83-0 

82-4 
81-8 
81-0 
80-0 

789 

77-6 
75-9 
737 
70-8 

66-6 

60-2 

48-3 




7-8 

8 1 
8-4 
87 
9-0 

9-4 

9-8 
102 
10-8 
II -4 

12-1 

12-9 
13-8 
14-9 
16-2 

17-8 

19-8 
22-3 
25-6 
30-2 

360 

48-7 
90 


2-7 
2-8 
2-9 
3-0 


88-2 
88-1 
87-9 
87-8 


3-1 

32 

34 
36 
3-8 


87-6 

87-4 
87-2 
87-0 
86-8 
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6-5 
6-8 
7-2 
7-6 

8-0 

8-5 

9-2 

9-9 
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70-0 


68-5 
66-8 
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62-7 


4-0 
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85-9 
85-5 
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64-4 
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59-3 
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51-9 


33-5 


60-2 

57-4 
54-0 
49-9 
44-8 
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64 
66 
68 

70 

72 
74 
76 
78 

80 

82 
84 
86 
88 


A3 
4-6 
4-9 
53 


360 
39-0 
42-7 
47-4 


59 

6-5 
7-3 

B.2 


84-5 


11-8 


30-5 


61-0 


45-0 

51-5 

61-4 

90 


46-8 

39-9 

29-6 




53-7 

63-1 
90 


38-0 


83-8 
83-0 


13-0 
14-7 
16-8 
19-6 

237 

30-1 

41-8 

90 


34-2 
39-0 
45-9 
55-6 

90 


57-1 
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33-9 
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POUR NAVIGUER SUR LE GRAND CERCLE £E LA SPHERE. 



T. 
L. 


18°. 
A. C. 


20°. 
A. C. 


22\ 
A. C. 


24°. 

A. C. 


26°. 
A. C. 


28°. 
A. C. 


30°. 
A. C. 


32°. 
A. C. 


o 



2 
4 
6 
8 

10 

12 
14 
16 
18 

20 


o 

18-0 

18-0 
18-0 
18-1 
18-2 

18-3 

18-4 
18-6 
18-8 
19-0 

19-2 




90*0 

89-3 
88-7 
88-0 
87-4 

86-7 

86-0 
85-4 
84-7 
83-9 




20-0 

20-0 
20-0 
20-1 
20-2 

20-3 

20-5 
20-6 
20-8 
21-1 




90-0 

893 
88-5 
87-8 
87-1 

86-3 

85-6 
84-8 
84-0 
83-2 

82-4 

8/5 
80-7 
79-8 
78-8 

77-9 

7d-9 
75 8 
74-7 
73-5 

72-2 

70-9 
69 4 
679 
66-2 

643 

62-2 
59-9 
57-3 
54-4 

50-9 

46-8 
4/-7 
35-2 
25-7 


o 

22 

220 
221 
221 
222 

22-4 

22-5 
22-7 
229 
23-2 

23-5 

238 
24-2 
24-6 
251 

25-6 

26-2 
26-9 
27-6 
284 

29-3 

30-3 
314 
32-6 
34-0 

35-6 

37-5 
39-6 
42-1 
45-0 

48-5 


o 

90-0 

89-2 
88-4 
87-6 
86-8 


24-0 

24-0 
24-/ 
24/ 
24-3 


o 

900 

89/ 
882 
87-3 

86-4 

85-5 

84-6 
83-6 
82-7 
81-7 

80-7 

79-6 
78-6 
77-5 
76-3 

75- / 

73-8 
72-5 
71-1 
69-6 

68-1 

66-4 
64-5 
62-5 
60-4 
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55-3 
52-2 
48-7 
44-6 

39-5 

33- 1 

24- 1 



o 

26-0 

26-0 
26-1 
26-2 
26-3 

26-4 

26-6 
26-9 
27- 1 
27-4 

27-8 

28-2 
287 
29-2 
29-8 

30-4 

311 
31-9 
328 
33-8 

34-9 

36-1 
37-5 
39- 1 
40-9 

430 

45-4 
48-2 
51-6 
55-8 

61-3 

69-0 
90 


o 

900 

89-0 
88-0 
87-1 
86-1 

85-1 

84-0 
83-0 
82-0 
80-9 

798 

78-6 
77-5 
76-2 
750 

73-6 

72-3 
70-8 
69-2 
67-6 

65-8 

63-9 
61-9 
59-7 
57-2 

54-5 

51-4 
47-8 
43-7 
38-7 

32-5 

23-5 

' 


o 

28-0 

280 
28- 1 
2&-2 
28-3 

28-5 

28-7 
28-9 
29-2 
29-6 

30-0 

30-4 
30-9 
31-5 
32-2 

32-8 

33-6 
34-5 
35-5 
36-6 

37-8 

39-2 
40-7 
42-5 
44-6 

46-9 

49-7 
53-0 
57-1 
62-4 

69-8 

90 


o 

90-0 

88-9 
87-9 
86-8 
85-7 

84-6 

83-5 
82-4 
81-2 
80-1 

78-8 

77-6 
76-3 
75-0 
73-6 

72- 1 

70-6 
69-0 
67 3 
65-5 

63-5 

61-4 
59- 1 
56-6 
53-8 

50-7 

47-1 
43-0 
38-0 
31-7 

22-9 




o 

30-0 

30-0 
30-1 
30-2 
30-3 

30-5 

30-8 
31-0 
31-3 
31-7 

32-1 

32-6 
33-2 
33-8 
34-5 

35-3 

36-1 
37 1 
38-2 
39-4 

40-7 

42-3 
U'O 
46-0 
48-4 

51-1 

54-3 
583 
63-4 
70-6 

90 


o 

90-0 

88-8 
87-7 
86-5 
85-3 

84-2 

82-9 
81-7 
80-5 
79-2 

77-9 

76-5 
75- 1 
73-6 
72-1 

70-5 

68-9 
67-1 
652 
63-2 

61-0 

587 
56- 1 
53-3 
50- 1 

46-5 

42-4 
37-4 
311 
22-5 




o 

32-0 

32-0 
32- \ 
32-2 
32-4 

32-6 

32-8 
33- 1 
33-5 
33-9 

34-3 

34-9 
35-5 
36- 1 
36-9 

37-7 

38-6 
39-7 
40-9 
42-3 

43-8 

45-5 
47-5 
49-7 
52-4 

55-5 

59-6 

64-4 

71-4 

90 


o 

90-0 

88-7 
87-5 
86-2 
85-0 

83-7 

82-4 
81-0 
79-7 
78-3 


85-9 

85 1 
84-2 
83-3 
82-5 

81-5 

80-6 
79-6 
78-6 
77 6 

76 5 

75-4 
74-2 
72-9 
7/6 

70-2 

68-7 
67-0 
65-3 
633 

61-2 

589 
58-2 
53-2 
49-7 

45-6 


24-4 

24-6 
24-8 
25-0 
25-3 

25 6 

26-0 
26-4 
26-9 
27-4 

28-0 

28-7 
294 
30-2 
3hl 

32- 1 

33-2 
34-4 
35-8 
37-4 

39-3 

41-3 
43-8 
46-7 
50- 1 

54-4 

60-2 

68 1 

90 


83-2 

82 5 
8/7 
80-9 
80-1 

79 2 

78-3 
77-3 
76-3 
75-3 

742 

73-0 
71-7 
70-3 
68-8 

67-2 

65-4 
63-4 
61-2 
58-7 


21-3 

21-6 
22-0 

22 4 
22-8 

23-3 

23 8 
24-4 
25-0 
25-7 

26-5 

27-4 
28-4 
29-5 
30-7 

32-1 

33-7 
35-6 
37-7 
40-2 


76-9 

75-4 
73-8 
72-3 
70-6 


22 
24 
26 
28 

30 

32 
34 
36 
38 

40 

42 
44 
46 
48 

50 

52 
54 
56 
58 

60 

62 
64 
66 
68 

70 

72 


19-5 
198 
20- 1 
20-5 

20-9 

21-4 
2/9 
22 -5 
23- 1 

23-8 

24-6 
25-4 
26-4 
27-5 

287 

30- 1 
31-7 
33-5 
35-7 

38-2 

41-2 
44-8 
49-4 
55-6 


68-9 

67-0 
65-1 
63-0 
60-8 

58-4 

55-8 
52-9 
49-7 
46- 1 

41-9 

36-9 

30-7 

22- 1 




55-8 

52-3 
48-2 
43-/ 
36-5 


43 2 

46-8 
51-3 
57-2 
65-9 

90 






52-9 

58-7 

67-1 

90 


40-5 

34-/ 

24-8 
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L. 


T. 
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G 


90 







Lat. 
Dec. 


Dec. 
Lat. 


Amp. 
Pol. alt. 


Hour 
Angle. 


Great Sailing Circle. 

With the latitudes of the Ports in L. find two adjacent cols. T. in which the 
sum or the diff. of the terms on C. gives near values of the diff. in long. ; and 
with the differences of the results find the proper values of C. and T. The corre- 
sponding terms in A. are the courses. T. thus adjusted is the co-latitude of the 
Vertex, and in this col. T. the terms in A. give the angles on the Rhumb at 
every second degree of lat. in L. throughout the course. 
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GREAT CIRCLE SAILING TABLE. 
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32 
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36 
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42 
44 
46 
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50 



52 
54 
56 
58 



32°. 
A. C. 



o 

320 



32-0 
32-1 
32-2 
32-4 



32-6 



32-8 
33 •/ 
33-5 
33-9 



34-3 



34-9 
35-5 
36-1 
36-9 



37 7 



38-6 
39-7 
40-9 
42-3 



43-8 



45-5 
47-5 
49-7 
52-4 



55-5 



59-6 

64-4 

7/4 

90 



90-0 



88-7 
87 5 
86-2 
85-0 



83-7 



82-4 
81-0 
79-7 
78-3 



769 



75-4 
73-8 
72-3 
70-6 



68-9 



67-0 
65-1 
630 
60-8 



58-4 



55 8 
52-9 
49-7 
46- 1 



41-9 



36-9 

30-7 

22- 1 





34°. 

A. C. 



34-0 



340 
34/ 
34-2 
34-4 



34-6 



34-9 
35-2 
356 
36-0\ 



36-5 



37- 1 
37-7 
38-5 
39-3 



40-2 



4/ -3 
42-4 
43-7 
45-2 



46-9 



48-8 
51-0 
53-8 
56-7 



60-4 



65-3 

72- 1 

90 



90-0 



88-7 
87-3 
85-9 
84-6 



83-2 



81-8 
80-3 
78-8 
77-3 



75-8 



74-2 
72-5 
70-8 
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67- 1 
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62-9 
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58-2 



55-5 



52-6 
49-4 
45-7 
41-5 



36-5 



30-3 

21-8 
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A. C. 



o 

36-0 



36-0 
36-2 
36-2 
36-41 



36-6 



36-9 
37*3 
37-7 
38-2 



38-7 



39-3 
400 
40-8 
4h7 



427 



43-9 
45-2 
46-6 
48-2 



50- 1 



52-3 
54-8 
57 8 
6/5 



66-1 



72-7 
90 



90-0 38-0 



88-5 
87-1 
85-6 
84/ 



82-6 



8hl 
79-6 
780 
76-3 



74-7 



72-9 
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69-2 
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65-2 
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58-9 
62-4 
66-9 



73-3 
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88-4 
86-9 
85-3 
83-7 



82- 1 



80-4 
78-8 
77-1 
75-3 
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69-6 
67-6 
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63-2 



60-8 
58-2 
55-4 
52-4 
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45-3 
4/-0 
36-0 
29-3 



2/-4 



40°. 

A. C. 



40-0 



40-0 
40-/ 
40-3 
40-5 



40-7 



4/-/ 
4/5 
42*0 
42-5 



43-2 



43-9 
44-7 
45-7 
46-7 



47-8 



49-3 
50 8 
52-6 
54-7 



57-0 



59-9 
63-3 
67-7 
739 



90 



90-0 



88 3 
86-6 
84-9 
83-2 



81 5 



79-7 
77-9 
76 \ 
74-21 



72-2 



70-2 
68-1 
65-8 
63-5 



61-0 



58-4 
55-5 
52-4 
49-0 



45-2 



40-9 
35-9 
29-7 
2I>3 



42°. 
A. C. 



42-0 



42-0 
42-/ 
42-3 
42-5 



42-8 



43-2 
43-61 
44/ 
44-7 



45-4 



46 2 
47-/ 
48/ 
49-3 



50-6 



52- 1 
538 
55-8 
58-1 



60-9 



642 

68-5 

74-4 

90 



90-0 



88-2 
86-4 
84-6 

82-71 



44°. 

A. C. 



44-0 



440 
44-/ 
44-3 
44-5 



80-9 44-9 



79-0 
770 
75-0 
73-0 



70-9 



68-7 
66-4 
63-9 
6/-4 



58-7 



55-8 
52-6 
49-/ 
45-3 



40-9 



35-8 

29-6 

21-2 





45-2 
45-71 
46-3 
46*9 



47-7 



48-5 
49-5 
SO -6 
51-9 



90-0 



88-1 
861 
84-2 
82-2 



802 



78-2 
76-1 
73-9 
717 



46°. 
A. C. 



46-0 



46-0 
46-/ 
46-3 
46-6 



46-9 



69-4 



67-0 
64-5 
6/-9 
59-1 



53 3 56- 1 



55-0 
56-9 
59-2 
61-8 



65-r 



69-2 

74-9 

90 



52-9 
49-4 
45-4 
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35-9 



29-6 
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47-8 
48-4 
49-/ 



50-0 



50-9 
51 -9 
53-2 
54-5 

56-2 



58-0 
60-2 
62-8 
65-9 



69-9 



73-5 
90 
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70-3 
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761 
76-6 
77-3 
78 5 



80-2 



e 

90-0 
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65-1 
55-7 
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82-7\3lS 
90 
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78-2 
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79-6 
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83-3 



90 



o 

90-0 



80-5 
70-8 
60-4 
48-6 



33-9 



80°. 
A. C. 



o 

80-0 



80-2 
80-8 
82-0 
84-0 



90 



e 

90-0 



786 
66-6 
53-4 
37 2 



82°. 
A. C. 



o 

82-0 



82-3 

83-1 

84-7 

90 



o 

90-0 



75-6 

60-2 

41-6 





8A\ 

A- C. 



• 

840 

84-3 

85-5 

90 


o 

90-0 

70-6 

48-3 





T. 



Dec. 
Co-lat 



A. 



Alt. 
PVZ. 



Hour 
Angle. 



86°, 
A. C. 


88°. 
A. C. 


• 

860 

86-5 
90 


o 

90-0 

60-0 






o 

>88-0 
90 


o 

90-0 




Given the sides to find 

the Angles. — With the compts. 

of two sides in cols. T. find two adjacent 

teims in L. to which the diff. or the sum of the 

terms in A. gives near values of the third side or of its 

supplement : and with the differences of the results find the 

proper value of the perp. in L. and in A. of the co-segments of the base. 

Then transposing the argts. L. and T. with the compts. of the sides in L. and the 

perp. in T., the values in A. give the angles at the base, arid those in C. the segments 

of the Vertical Angle. 
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POUR NAVIGUER SUR LE GRAND CERCLE DE LA SPHERE. 



T. 


48°. 


50°. 


52\ 


54°. 


56°. 


58°. 


60°. 


62°. 


L. 


A. 


C. 


A. C. 


A. 


C. 


A. C. 


A. 


C. 


A. 


C. 


A. C. 


A. 


C. 


e 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 


o 





48-0 


90-0 
87-8 


50-0 
500 


90-0 
87-6 


52-0 
520 


90-0 


54-0 


90-0 
87-2 


56-0 
56-1 


90-0 
87-0 


58-0 


90-0 


60-0 
60-1 


90-0 
86-5 


62-0 
62-1 


90-0 


2 


48-0 


87-4 


54-0 


58-1 


868 


86-2 


4 


48-2 


85-5 


50-2 


85-2 


52-2 


84-9 


54-2 


84-5 


56-2 


840 


58-2 


836 


60-2 


83-0 


62-3 


82-4 


6 


48-4 


83-3 


50-4 


82-8 


52-4 


82-3 


54-4 


81-7 


56-5 


81-0 


58-5 


80-3 


60-6 


795 


62-6 


78-6 


8 
10 

12 


48-6 
49-0 
49*4 


81-0 
787 
76-3 


50 7 
51-1 
51-6 


80-4 
77-9 
753 


52-7 
53-1 
53-7 


79-6 
77-0 


54-8 
55-2 


78-8 
76-0 
73-0 


56-8 
57-3 
57-9 


78-0 
74-8 
71-6 


58-9 


77-0 


61-0 
61-6 
62-3 


75-9 
72-2 
68-4 


63-1 


74-7 


59-4 


73-6 


63-7 


70-6 


742 


55-8 


60- 1 


70-1 


64-5 


66-4 


14 


50-0 


739 


52-1 


72-7 


54-3 


71-4 


56-5 


69-9 


58-7 


68-3 


60-9 


66-5 


63-2 


64-4 


65-5 


62-0 


16 


50-6 


71-4 


52-8 


70-0 


55-1 


68-5 


573 


66-8 


<59-6 


64-8 


61-9 


62-7 


64-3 


60-2 


66-7 


57-4 


18 


5/4 


68-8 


53-7 


67-2 


56-0 


65-4 


58-3 


63-4 


60-7 


61-2 


63-1 


58-7 


65-6 


55-8 


68-2 


52-3 


20 

22 


52 3 

53-3 


66-2 
63-3 


54-6 
55-7 


64-3 
61-2 


57-0 
58-2 


62 2 


59-4 


59-9 
56-2 


61-9 
63-4 


573 
53-2 


64-5 
66-2 


54-4 
49-7 


67-2 
69-1 


50-9 


70-0 


46-8 
40-5 


58-9 
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45-6 


732 


24 


54-4. 


60-4 


57-0 


58-0 


59-6 


55-3 


62-3 


52-2 


65-2 


48-7 


68-2 


44-6 


71-4 


39-5 


75- 1 


33-1 


26 


558 


57-2 


58-5 


54-5 


61-3 


Si -4 


64-2 


47-8 


67-3 


43-7 


70-7 


38-7 


74-5 


32-4 


79-2 


23-5 


28 

30 

32 


57 3 
59-1 
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50- 1 
46-/ 
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64-6 
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66-4 
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73-2 
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22-1 
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31-7 

22-5 
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22-9 


90 





69-1 

725 
77-4 


37-4 
30-7 


90 
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21-6 
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21-4 
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At Elongation. 


76-0 


21 3 





L. 


T. 


A. 


C 


42 


90 








Lat. 
Pol. dist 


Pol. dist 
Lat. 


Azun. 
Alt. 


Hour 
Angle. 


T. 


62°. 


64°. 


66°. 


68°. 


70°. 


72°. 


74°. 


76°. 


L. 

o 


A. C. 


A. C. 


A. C. 


A. C. 


A. C. 


A. C. 


A. C. 


A. C. 
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o 


o 


o 


o 


o 


o 
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84-5 
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90 
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24 
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28 
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23-5 
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Angle. — With the compts. of 




the given sides in L. find two adjacent 


in( 


cols. T. in which the sum or the diff. of the terms 
I. gives near values of the given angle : and with the dif- 


corresp* 
The 
L., the 

the segi 


ondin 
n tra 
angL 
menti 


gten 

QSpOS 

ss at 

iOftl 


feren 
ms in 
ing tl 
the 1 
le ba 


ices o 
A.gi 
le arf 
3ase l 
se. 


fthe 
ive th 
[ts. f< 
bund 


result 
ie ang 
mnd 
in C 


ts fine 
[les a 
in A. 
)., or 


Ithe 
tthe 
or in 
the i 


prop< 
base. 
C. w 
Jegt 


ix val 

T. 

ithtfc 

of C. 


ues o 
so fc 

ie coi 
foun 


fC.a 
>und 
mpts. 
din . 


ndof 

Is the 

of th 

A-,gi 


T. 

perp 
e side 
ve at 


The 

• 

is in 
top 



183 



TRADUCTION DES NOTES DANS LA TABLE. 



Dans tous 
les cas, les 
parties dans 
L. et T. ne 
sont pas 
contigues. 



Relations Ge*nerales. 



L. 



Co-hypothenuse. 
Perpendiculaire. 
Co-angle I. 
Perpendiculaire. 
Co-angle 2. 



T. 



Perpendiculaire. 
Co-hypothenuse. 
Perpendiculaire. 
Co-angle I. 
Co-angle 2. 



A. 



Angle 1. 
Co-base. 
Hypoth^nuse. 
Angle 2. 
Co-base. 



C. 



Angle 2. 
Angle 2. 
Co-base. 
Co-base. 
Hypothenuse. 



A l'Horizon Vrai. 



L. 



Latitude. 
Declinaison. 



T. 



Declinaison. 
Latitude. 



A. 



Amplitude. 
Hauteur du Pole. 



C. 



Angle 
Horaire. 



Sur le Premier Vertical. 



L. 



Co-latitude. 
Declinaison. 



T. 



Declinaison. 
Co-latitude. 



A. 



Hauteur. 
PVZ. 



C. 



Angle 
Horaire. 



■Xl* 



LONGATION. 



Latitude. 
Distance Pol aire. 



T. 



Distance Polaire. 
Latitude. 



A. 



Azimut. 
Hauteur. 



C. 



Angle 
Horaire. 



Le Grand Cercle. 

On entre dans la table avec les latitudes des deux Ports sous L. et Ton cherche 
deux colonnes contigues T. dans lesquelles la somme ou la difference des termes 
sous C. donne a peu pres la difference de Longitude. Au moyen des differences 
entre les termes on ajuste les valeurs de C. et T. Les termes correspondants sous 
A. seront les airs de vent. La valeur corrigee de T. est la co-latitude du sommet de 
la courbe. Dans cette colonne T., les valeurs, sous A., donnent les airs ou Rhumbs 
de vent pour la route, de deux en deux degres de latitude. 

Les trots cZtes etant donnes, on demande les Angles. — Entrez dans la table avec les 
complements de deux des c6tes en ligne T. et cherchez deux valeurs successives dans 
L. telles que la somme ou la difference des termes sous A. donne a peu pres le 
troisieme c6te' ou son supplement. Au moyen des differences ajustez la valeur de la 
perpendiculaire sous L. et des co-segments de base sous A. 

Puis, en transposant les arguments L. et T. : c'est a dire en prenant les comple- 
ments des deux cot& sous L. et la perpendiculaire en T.: les valeurs sous A., donnent 
les angles a la base et les valeurs sous C, les segments de l'angle Vertical. 

Deux coifs et V Angle inclus etant donnis, on demande le troisieme chti et les autres 
Angles, — Entrez dans la table avec les complements des deux c6t& donnas sous L. et 
cherchez deux colonnes contigues T., dans lesquelles la somme on la difference des 
valeurs sous C. donne a peu pres l'angle inclus. Ajustez, au moyen des differences, 
les valeurs de C. et de T. Cette derniere sera la perpendiculaire. Et les termes 
correspondants sous A. donnent les angles a la base. 

Puis, en transposant les arguments, ainsi trouv^s, sous A. et C. : c'est a dire, en 
prenant les complements des deux cot<£s sous L. : les angles a la base cherches sous C. 
ou le segment de C. cherche' sous A. donnent, en chef (T.), les segments de la base. 
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